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WD 2008/ 073909 PCT/ US2007/ 087012 USE OF PEO PBO BLOCK
COPCLYMERS | N OPHTHALM C COWPCOSI TIONS  Field of the

wo poosfatioen 5 The present invention is directedP€@DUS2007/087012

opht hal m ¢ conpositions containing one or nore block

copol yner rsf [ %9

|y oS PFdrd- %}35 QPO MERLIN OBSBIpLC
EPgEzféBCT)? Th;§iS@% @Bi%@@gkﬂﬂN cularly d??ected to
the use of PEOG PBO bl ock copol yners as wetting and/ or

Fcuﬁagun%nagqpts in conpositions for treating 10
~ Background of the Invention Hydrogels
are water swollen three-dinmensional polyneric networks

that are is used in a variety of bionedical o
appl iThatpresast inmertioni ingligetad telephthelnyic #gmppsitions containing one

rosthetjc evi ces.and contact |lenses. .|t /is
oL PRchardReR REE P At Phar ERREFeaPotiSiffhlenc) block
cOplyBe8! (SPROLBIT)E IHeNE¢erlin ti§ Bardichiany Airk&@Bd & the use of PEO-
hydr ophobi ¢ and hydrophilic noieties of the ,
PR&Xblopl renalymers aseetting, apd/or kigagingmgerts imFomp@siiqngifestreating
ngd g%kgaces B: Biointerfaces, Vol. 40, pages 1-9
? 9] 7. 20 Because contact |enses are in intimate
contact with the corneal surface and the human tear
film which is conposed of proteins, |ipids, inorganic

the Inve ium and nucins, the

bi oconpati bility characteristics of the |enses are
directly affected by the surface wettability

pr operyidielsodre tigtethysds 1@ edhrd¥editichébgal foly@mrihh&Wodd that are
the lenses are formed. In particular, evaluating the '
usagr ingceniget efdnempdigal gpplheatiope mchiding drug dslivaiy egérds, pregthetic

d%@?%%@éon@e?c? ?%%gss Cig WP ?setcrlgﬂsﬁgd ?Iaa% l?nget §1}éﬂ%e %b?%tleé&}/cs of

ear O malntaln a S ar

h¢@dpels tard @ASMITREEHY eHe dFleatatibAWE hhd@pBEHIE bh € hgdibpigitie moictics
Eroperties. If the contact |ens material becones
0

yiie opreiomeleculss. tSear ofg1 atelsobet diskapeidd. andp Surfaces B:
oSSR Gl o g, i an aaueous
tears, the contact angle is neasured. The spreadi ng of
an Because contact lenses are in intimate contact with the corneal surface and the
human tear film, which is composed of proteins, lipids, inorganic cations (e.g.,
calcium) and mucins, the biocompatibility characteristics of the lenses are directly
affected by the surface wettability properties of the hydrogel materials, from which
the lenses are formed. In particular, evaluating the surface wettability properties of a
lens material is important because such properties affect the stability of the tear film.
To maintain a stable tear film, a contact lens material must have hydrophilic surface
properties. If the contact lens material becomes hydrophobic, the tear film may be
disrupted. To determine the wettability of a surface via an aqueous solution, such as
human lacrimal fluid, i.e., tears, the contact angle is measured. The spreading of an
aqueous fluid on a surface indicates that the surface is hydrophilic, thereby resulting

in a low contact angle. The surface is hydrophobic if a drop of aqueous fluid does not

spread, thereby resulting in a high contact angle.
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aqueous fluid on a surface indicates that the surface

is hydrophilic, thereby resulting in a |ow contact
war@Bo7390he surface i s hydrophobic if a drop OPCHUS®OUBS7012

fluid does not spread, thereby resulting in a high

contact angle. -1 WO 2008/073909 PCT/ US2007/087012 A

new famly of contact |lens materials, silicone

hydr agel.3, (fn%lH&f, dtad’ RAYELL¥riAEPLALHAY I el i

hydrogefs a% t nﬁte??a of chglcesfor egﬁﬂﬁ%bg &e ) 13
gealinblly coplawate ﬂrahmﬁsal h@ildogclone tltwmiamgell ofnaioarci fat 3xthad/ael wear

signific tIy her 0 abi.li. a

solt AanEEo e ot R 4VAEF a@regﬁ UB S B Ci}FC\’ Bigher gryeen
pEIAAK ARG tﬁamfaaﬁeaél GRS h/liA! 808l Yhe (RERELEFIAGxane

| oxane groups in SiH matertals results in a lens

fmlbmiegrhapﬂ n@dﬂmn@l@h abé prepengeof mksgane'xlgrce»parmlSeHomatanals

SiHlens is Acuvue Advance con act S . .
otk it T Tt e e SO PTORS | S0S TRRRA duud fons i
tHfcOK 1R MvEnced |c%§ﬁ@t [8hNeh BEPkdiE LR} f@i‘ﬁ&&n &dhnson.

i ncorporation of nolecules within the | ens materi al,
have been utilized in order to provide a

bi oconpati bl g,. hydr.ophi | i d wettable

Al 't hg}rglﬂ %%8&”9?%9 %Otrr?éamgf?r s]%éré‘a é‘étrfaqeﬁfﬁa gl s & 186 oration
0PI ROBAN&L '\x/k?ﬂhiﬂ o 1dnk Ilﬂgt%rlgll SRvOaRen rlﬁﬂ’l@éd &4l Jraﬁl to> Bvide a
silicone hydrogel materials accunmulate |ipids over

btqcnmpafdﬂd, hh@tophllhp sarigly wettalnlp leny sodfged. t Althaughi godifying the

crease. in th ity of the silicone rogel ...
S o e oLt Yo 48t i repoyed MO iticone
h9!11@|'g§%@téh§1§ la6sunfflatk MRiRWVEAGRS, £fd tﬁ@ml@oauﬂldelmﬁy FRMIt in a
als6 be nodified by reducing the anount of

dgrdase i Bisi weitabdity ofithesdicsne hﬂbegel l@ymhateria and surfepge
been utilized in prior conpositions for treating
contact |enses, for exanple 20 pol oxanmers and

pol oX@RIEbilRY ChRardstetiiRs I URO Bhngddes o@ RENtA G leAIYs Ghdy also be
brands of surfactants, which are pol y(oxyethyl ene

Hpmillfiﬁ(dol%y pﬁrd@pylgeth@)am(onmazﬁ lmtmphquékn opdpolsyreacs,, gtants
useﬁ extﬁps .vel éﬂ ucts #l{he Sj;oexmn o
e“cB bl ™ pHR Eﬁjl A8 SOPFPSCt AR 8o P

pBI?)&arW@lts ahd Joteasn&f fdueh et Itﬁé PARoRCFt Akh TRALERY DRnds of
722,746 (Lundsted) discloses surface active conpounds

sersdtangsd lriolmay phlgtoxyethgleat ky pelyéoxyprapgdenc U(‘PEPEPOR) block
C(&I?Oé}llﬁgl‘gg ﬁ% 364geeglsgsedgeq§gnswe yC %no Ic’)relgr B%/o%{lgt)s( lel‘flzg(? ttoh %reg contact

lenses. However, such surfactants do not wet SiH lenses efficiently.

British Patent No. 722,746 (Lundsted) discloses surface active compounds
derived from higher a, B alkylene oxides.

U.S. Patent No. 2,828,345 (Spriggs) discloses hydroxypolyethylene diethers of
polyoxybutylene glycols.

U.S. Patent No. 4,360,451 (Schmolka) discloses amphoteric surfactant gels
containing a polyoxybutylene-polyoxyethylene block copolymer.



10

15

20

25

30

pol yoxybutyl ene glycols. U S. Patent No. 4, 360, 451
(Schnol ka) di scl oses anphoteric surfactant gels 30

w@omsarng a pol yoxybut yl ene- pol yoxyet hyl ene BCDTK2007/087012

copol yner. -2 WD 2008/ 073909 PCT/ US2007/ 087012 In

view of the_ foregoing, there is a need for t hods

and &BF3sPE ihrforsea s Isyd ﬁ@edsfqr.newnl@eﬁhy@% 6‘&? oipgtions

S8t RedEPRdrod IMERUBHCAMS B G i RE cd Afiface wett
|ocdhgg§%%féty ch% acterlsflcs Png mg ? Theacewelng

apd emeotpatibiktytdharaciesistidsrdcing dvdao. Thapresér;tum@ntihh $s directed to
ne%d. gESU ry of the Invention The present invention

SHSTYPE EWY BFY% 0 the use of bl ock copol ymers referred to

as (pol yoxyet hyl ene) - (pol yoxybutyl ene) bl ock

copolyners ("PEO-PBO') to nodify the io surface

Spnopant ofdbe biivempionhal m ¢ nedi cal devices, so as to

enhance the wettability of the devices, and facilitate

cl eaning of the devices. The PEO PBO bl ock copol yners

desc%@?@es@ﬁﬁﬁbéﬁtﬂﬁ% &?e&&f%ath@ﬁ& 6%1(‘/@5 édiBHEIIﬁe)fQF‘e?er?éd to as

ositions for treating medical devices, such
(N@nyﬁ@lyimb)i(pmybwwnﬁhglosb kodlpmers (EPEQFRBO)an andlfy the

m‘ t lu f ect | ut The . ...
stGednppsrieh s R R i 46 eilngt Tewppppilty of

tﬂés@ev%fes PH@ RBR60 QEhﬁﬁﬁg b$ thdSMEE. TRRTPERD-PBOBIOLI Eopolymers
treating contact |enses, especially SiH Ienses.

dpscitred yhefaimanayohe aontaired PEOVPROS biypesk ot @pmpysmmm fcnr treatlng

ositions of. the present |nven s to tre
ridipol BPRERe P 3 Wik ap a0 cBukibh LGRS clgnis dnggimtort
sORNbM2 b &sﬁﬁé@tl@;ﬁ solHERs . aFh pRABtdentis N & @hlamaﬂy directed to
i ntraocul ar | ens. Such treatnent facilitates the
theetscadlii PEOYPRD dopelydwvd oesenhd¢ampasiions |fentreatingofontdee lenses,
devi e.fghls surface treatnent has been found to be
eﬂﬁ??ﬁXG? 199%f fective relative to enhancing t he
wettability of SiH contact |enses. 25 The bl ock
copol ymers may also be utilized to: (a) enhance the
ant i rhhe pobieay furgtion of the RﬁOrﬂﬁQ hhvlcmcop@mptssmttheop@fnposmons

0% I?Re gresen q}lve%tuon eléj S ?re t%e us%}’fa A of fa nk{é(f) &l d(FGVlCG particularly an

ophthalmic device, such as a contact lens or an intraocular lens. Such treatment

facilitates the wettability of the device and/or the cleaning of the device. This surface
treatment has been found to be particularly effective relative to enhancing the

wettability of SiH contact lenses.

The block copolymers may also be utilized to: (a) enhance the antimicrobial
activity of ophthalmic compositions; (b) prevent or reduce the uptake of biocides by
contact lenses; (c) stabilize tear films; (d) facilitate the removal of proteins and/or
lipids from the surfaces of contact lenses; (e) prevent protein and lipid deposit
formation; (f) stabilize ocular emulsions; (g) prevent or reduce uptake of biocides or
drugs into contact lenses or onto container surfaces; (h) function as a drug solubilizer;
(1) enhance drug penetration; (j) function as comfort and cushioning agents; and/or (k)
decrease the adhesion of microbes to the surfaces of contact lenses or other medical

devices. All of the above utilities for the block copolymers of the present invention
3-
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contact lenses; (c) stabilize tear filns; (d)
facilitate the renoval of proteins and/or lipids from

wo b@ssuvhaces of contact |enses; (e) prevent prPOL/E5IW07/087012

and lipid deposit formation; (f) stabilize ocular
emul si ons; revent. or red ce u t ake of . bioc r
d%n&r% thogﬁ &5@&8& DG yse leoﬁ %@n?éhﬁ@f)pfnﬂ “°k0) 10

hz&%g Pﬁb} sé d OFh@%o I?n[nglgi S0l Z8 o &dn):entratlons

nce rug penhe ratlon unction as confort and
neayshe misfilhagl dalgwdysntoaﬂld/e@e :(ﬂd) arccheompetble wilte aaithesoboal agents
HE m crobes to the surfaﬁes of contact | enses or other

#dcalo REVATYRs AAYROPS oPPUFACEHGE GRTPONEQS figpmy Hicrobial

B2k aE0R Oh VBRI Qf fek N@nPIcERAN. | nvention -3 WO
2008/ 073909 PCT/ US2007/ 087012 depend on the bl ock

chem stry being used, i.e, the rati o of hydrophilic

(PEO ., tO dr.ophabi ¢ ments.. The ¢o

6 b GEETE TRER G & SOt st T et ML PRe flock
cShd1§@tlsYoah WeQusti o SHEetivRROmBERY CORRAL IR §urtdct Broperties at low
antim crobial agents utilized to preserve aqueous

cgﬂrtantrmlst i Mate speapposily.iibhss beandisvaventdi thht ths PEO-PBO block
Iense

t d/or to disinf tact
COREEBRE THUARE BT R dsByNr ne b BV SOBRO S PR g ey and
eﬂ’é%n%qlm&gkchaﬁg}ﬁg kNé‘%ét%ab@l@tS} othhéJ $ftfhctQ aefréﬁ&tédvlﬁhﬁlproved

nmodi fy contact |lens surface properties at | ow
apdsurenpr atitogprofvbres. specifically, it has been

di scovered that the PEO PBO bl ock 10 copol yners
descri bed herein are retai ned on hydrophobi c surfaces

ef f esz\tuhyse%a/ 1R ma@fdd §dvBRl rdhsod NEIr aRY &aaggbginn&rfalae chermstry
wettability of thée surfaces, as reflecte roved

using tlsmbE@rHﬂO \hémquogolpmme ittib Believall e lbgmsmlgm%y(nsxblbxelene)

o BTt oy e Yy Bl B G RE B lisd 8t RERrETY, by from

tHdiatorbvrdstag dRelletil@xy&iiy |1&1|§ Sare podube, Bdr 2PPOBkLmers and
bl ock, the surface active properties are significantly

paioreminest lithasbect shosen Bt R0 hhack copelyants, yelatsiedo iknown

PEEPERGRISREs s SEEAs Thulet HaTRpaaPEe iaskeorolymers
dfsﬁﬁ?l S\Aﬂ@t‘i&rlty L& lréﬁu'cﬁl% ﬁl@fag@%%on aEtht?er 'Ilﬁt ek more efﬁ01ently at

copol ynmers, “such as Pluronic ronic
ilgerdades d@fyelqum mtlczbnmeﬂplcaycmmﬂsmndt ganibe prediw@d n’gth high

PR 5 R B AT B0 RGBS . iy
vEIRRE 8RY(HAIyRAS), 2N wed dI&ubir AFd SR, 1B Boﬂﬁlﬁher can be prepared
with significant hydrophobic character.  The hydrophobic character of the
oxybutylene provides improved interfacial properties. These properties lead to high
rates of diffusion to an interface or substrate and greater retention/improved
substantivity on hydrophobic surfaces, and allow lower concentrations to be used to
achieve a desired property, compared to the concentrations required for PEO-PPO
block copolymers such as the Pluronic® and Tetronic® brands of surfactants that
have been extensively used in prior compositions for treating contact lenses. The
above-described characteristics of the PEO-PBO block copolymers offer significant

advantages over other known block copolymers.
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purity (low polydispersity). By using a nore
hydr ophobi ¢ bl ock, i.e., oxy(butylene) versus

wo@20080739py 1 ene), a | ower nol ecul ar wei ght bl oCRCT/US2007/087012

copol ymer can be prepared w th significant

hydr ophobi ¢ character. The hydrophobi c character of

the 25 oxybutyl ene provides inproved interfacia

Pr opey - §SemBiHEnPHPRR é'?rgs%nﬂ GAdnfich Al Wirceted!8Sa Ghethod of
diffusion to an interface or substrate and greater
nmdﬁbngﬁhmbnﬁpeoﬁedomwuﬂGMthmhcmmmnnmm&mn@ghohmsh1m1mnomu

ur face and allo Iome concentr ns .to e used to
gg ﬁplggg ensfEcatpeny s 88%'0 E}le Xlﬂﬁ-r‘g“ﬁi:@&edt T¢ip Suffi 01ent to cover the
1&@%@&%9&@%% [#9YhiRd sBRt'hoﬁ’ EQy R&fer E’IlﬂQ&(hl’n%ﬁip%l Mﬁ‘&’t@d to a

such as the Pluronic(r) and Tetronic(r) brands of
ngthddatventtisg ¢ barttad (Deﬂsameh ek aquertessitosl eyldus edilicone hydrogel

rior,co sitions f eati.ng,cont act nses. The }
BTGk h by S iy Gsyehy b B SR AR teped BRes: avgalymer is
aE&)?IS’édyxﬂﬁﬁlﬁ 1 feB¢ nﬁtr&rﬁnfdycﬁ%&orbéﬂj%%ﬁﬁﬁélﬁ%f NBEnOt her

known bl ock copol yners. -4 WO 2008/ 073909

PCT/ US2007/ 087012 A first enbodlnent of the present
inventign is.directed to a nodi f the ..
surf f eibogipeRt s dugete ﬂ@ﬁﬁh Sy ﬁaﬂtpﬂémg at
léa§trb?ne'ﬁﬂ)1ﬁ8x§f’éf!l?ﬂéﬁe) p@fyé@x}%‘&[}llé}fét) b &E%oﬁél?ﬁ%ﬁ@%e type described
sol ution of” the escri’b herei n sufficient
hergweand mplﬁhdlmmlly an@ptabétkvehgclc HeréfensSuah qohe)osmons may be
sol r s directed.to t hod

Sied P’ B edivect o BT RS S el utio ettt dipses. or

badvdtln@akd élb o RAFRERhsescont act | ens wherein a

pol y( oxyet hyl ene) - pol y(oxybut yl ene) bl ock copolymer is
absorbed wthin the | ens natrlx and/ or adsorbed to

surfaces of the ens. enhodi 1S

dir e?@%d’rt%n Blﬁth%ﬂnrﬁs mergf}‘&@ i t%‘ﬁiﬁ’ Bt sf“ﬂg"f {po following
flgBRS bn@B&a R JdserpteinBei®ne) - pol y(oxybutyl ene) bl ock

copol ynmer of the type described herein and an
ophthalntcally acceptabl e vehicle therefor. Such

itions ated so as.to achieye .
et itk PhOR g SheR vl e Bl BB b SRR s falowine
DRFailcBPRcr®ioni ng and cl eaning of contact Ienses. 15
The present invention is nore fully discussed with the
aid of the following figures and detail ed description
bel ow.
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The present invention wll be better appreciated by
reference to the followng 20 Detail ed Description.

WO 20080720908/ 073909 PCT/ US2007/ 087012 Det ai | edPCT/US2007/087012

Description of Invention As utilized herein, the

follow ng ahbreyiations and terns, unless ot herw se

EE&&E@&&@%—BSEQQKBH@—QﬂEerstood to have the foll ow ng

nmeani ngs: 5 The abbreviation "Si H' neans silicone

hydrogel . The abbreviati on "PEO PPO' neans

pol y Aexytétzeyhene.- thol fpllowingr dpydeatens andleifire unless otherwise
breV|a " PEO- PBO! n . .

fﬁgw(doﬁ W@ﬁ%ﬁowp;?e&@si?%%ﬁ%}neanmﬂ% abbr evi at i on

"PEO PBO PEO' neans pol y(oxyet hyl ene) -

pol y( oxybut yl ene) - pol y(oxyet hyl ene). 15 The

abbr @k abbroniatiBE i HYeacss piblcyet Iydreged gl ycol . The

abbreviation "b.d.|l." means bel ow detection limt. The

abbrevi ati on "PHVB" nmeans pol yhexanet hyl ene bi guani de.

20 Thﬁe abREeMEST FREO PP Th& s pBBRES cthylene)- poly(oxypropylene)

mlliosnoles/kilogramof water. " The abbrevi ati

"pHEMA" neans pol y( 2- hydroxyethyl nethacrylate) 25
The V|a1|on N . ans h |I|c hilic
Mg e T S SV T SR Y

abbrevi ati on "BO' neans oxybutylene 30 The term
"contact angle" is a quantitative nmeasure of the
wet t ilhg of akbreobtiah by “PEO-PROIREQNd definsed poly(oxyethylenc)-

netrjcal as th ngle formed by a liquid where
p?@@qzsyby*y@e;@%@@f‘%e%%g?b73909 PCT/ US2007/ 087012 and
solid phases intersect. Alternative, related terns

that may be used herein include
The abbreviation “PEG” means polyethylene glycol.

The abbreviation “b.d.1.” means below detection limit.

The abbreviation “PHMB” means polyhexamethylene biguanide.

The abbreviation “mOsm/kg” means milliosmoles/kilogram of water.
The abbreviation “pHEMA” means poly(2-hydroxyethyl methacrylate).
The abbreviation “HLB” means hydrophilic-lipophilic balance.

The abbreviation “EO” means oxyethylene.

The abbreviation “BO” means oxybutylene.

The term “contact angle” is a quantitative measure of the wetting of a solid by

a liquid and defined geometrically as the angle formed by a liquid where liquid, gas

-6-
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"wetting angle" or "advancing contact angle." The term

"“hydrophilic" neans having a strong affinity for
WoR08/073989 t ernative, 5 related terns that mayPGRUSHET087012

herei n include "hydrophilicity". The term

"hydr ophobi ¢ neans _having little or no affinity for,

%ﬁ%}d hagps Brsssect valtemnatu &dated (s hammayale ed st include

“BefiBbAnbRC LHARWandYJEARAQRAGLEY" . 10 The term

"pHE%%P%%A" wegﬁ% 3%ntact I%hses conpri sed of poly(2-

hydr oxyet hyl net hacryl ate-co-nethacrylic acid).

Exe ar HENA- ,lenses include "Acuvye(r), 2" .
Cronbe il ToHrUHYS s e woiipraef Ri-onikig Atemative
r%@&wﬂl@%@%@%%% héreAUREIDG: *@ga if@ge s tension

aliqud .g., water or an ous Solution, in
whi ch the substance is dissolved. The term"wetting"

means, convertin drophobi.c surf.ace wheregpn a

T qutae FEhg hyflahelc ke dte b b5 sbc i ethefe for water
Alfeftiiide hagt@Neimch SR8 SWch AcRid ﬁ@ﬁl‘d@,ﬂ‘hﬁrﬁro@hoﬁgity”.
surface that is hydrophilic whereon the I'iquid spreads

readily because its surface tension is reduced, as

det erm ned by n ,angl e experinent. Alternative

rol atdh oy IRERGIME) DB%Ee GONar e raorn PGS of Poly(2-
hydek{@Rill mbthaery A& cd-BlcMacHRicadedl). I Bk GhSatyOp iBRIANPAAL lenses
of surfactantlyhat I's absorbed and/or = 25 adsorbed by
ielglenteovud@ Al (ohngmhedolmsdical devi ce. Alternative

terns that may be used herein include, "uptake
concentration", "surfactant uptake", "uptake results",

"upt gike tdah a'suddantt hAKS L ONERALE ’Rhple OF reducing the surface
surfactants”. The term "oxyet hyl ene" neans a two

tangiopoel alliqpidersyd., gratsurbondeetond selntioBOinowhigbnthatsghytance is
dfor gianple -CH2- CH2O-. The term "oxybutyl ene” neans a
Fgﬂye arbon al kenyl group bonded to an oxygen atom

for exanple, -[OCH2C(CH2CH3)H]-. -7 WD 2008/ 073909

PCT/ US2007/ 087012 The term "bl ock copolyner" is a o
pol yrhbe tearhatwetteg ameinsaonvatieg Adydpohgbre siidacshalatear a liquid

one noner and at | east one. addi tional honopo ri.c
(%%.aiwﬁPea} QFs oL Sp{aad Lecause t%eqlquldfj has' & 1ncrease|aosj?1rfla¥en?en51on to a
surface that is hydrophilic whereon the liquid spreads readily because its surface
tension is reduced, as determined by a contact angle experiment. Alternative, related

terms that may be used herein include “wettability”.

The term “uptake” refers to the amount of surfactant that is absorbed and/or
adsorbed by a contact lens or other medical device. Alternative terms that may be

used herein include, “uptake concentration”, “surfactant uptake”, “uptake results”,

“uptake data” and “uptake concentration of surfactants”.

The term “oxyethylene” means a two carbon alkylenyl group bonded to an

oxygen atom, for example -CH,-CH,O-.

The term “oxybutylene” means a four carbon alkenyl group bonded to an

oxygen atom, for example, -[OCH,C(CH,CH3)H]-.
-
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nmononer. Exenplary configurations of such bl ock
copol yners include branched, s star, di-Dblock,

wao edoslormek and cyclic, wherein the cyclic confPQUSL0TORT012

is preferred. The term "honopol yner" nmeans a pol yner
formed froma single nononmer; for exanple,
pol yet hyl ene forned by pol ynerization of ethylene. 10

The tgp @@rﬁ#rm&agrﬁ@&yﬁ{efr’ef‘sta{ Yoty tﬁﬁﬂ?ﬁ LY RastBr@ B ndBolymeric

anount of an m'crobi al” agent effective in
clwio i ona gndnoened @sd nektagtfdne ciddoionplr leswrpolymerichehain of a second

solutio descri bed herein fro i crobi al :
OGRS F@Tﬁw (PRI YK %S%ﬁ]o@]ﬂ& CWﬂ%XI’II??TSeIP?]HQ? branched,
sk, MbYo R tri_-f)‘lloglg | ﬂ?iib,%h%ihhh@&?cli@ loiRERa@ Al tpkéfﬁ@éd.

antimcrobial age Is sufficient to satisty the
preservative efficacy requirenents of the United is

St at Phar macopoei a (("USP"). The term "an anmoun
of f edPFVE ReirgRRnaet --m%@a?%spiﬂﬂsrnﬁrwed_ ma single monomer;
fA Uxh &L 9&?292%11&9 ﬁﬁ%ne&fbg%%lyd&izhﬁorpépémfbﬁbg the

desired ef of disinfectiing contact 1enses by
substantially reduci ng the nunber of viable

m crQorgani sps_ present on .the |enses,, 20 preferably an
AounEe WRTTEn, S PHER STRGIYE P PRCOHDI TS offt viang e an
aRfim[P61Ral A tireRale ant hiduGERP! Bt RYBBA Soffeef of preserving the
sufficient. The term"an anount effective to clean”
solgtors dpscaipodintergf fiowl eaerobigl agenminativat prefeiablyt anesmount

renovi and is.preferaply effective tor ve, .. . )
it e BRoes i CSuBhaRaY it S hY Db BT puimicrobial
aSANS, a8 L8 Ménk Ro thEsFE tBARIREVAGRNERRS &dqiiB&ients of the United
conposition. The term "ophthal mi cally acceptabl e

Stasts Rilagrhagepacie (AUPNar maceuti cal  conposition havi ng
physi cal properties (e.g., pH and/or osnolality) that
are 30 physiologically conpatible with ophthal mc

ti ssy@s teriit@ntnRfiet ERAVY IS ERInédt hessh dourhdidit BF 888hicrobial
i nvention conprise conpounds that contain hydrophilic

agend diagtivphoiredurangdhin desitedt cifent dedisinfasting qoptact lenses by

ontr.ol, the .-8.WD 2Q08/ Q73909 PCT/ US2007/ 087012 L
SR Bl i AT TRE o Al Oy TS BB BT o Cud Qg fases.
pedrhaBlyPE Reidiihe Sviaéh, thitier RIGEK of GROEHIEAGIHS W@ ¥R br morc

known ani oni c pol ynerization techni ques. Mre
additional antimicrobial agents, is sufficient.

The term “an amount effective to clean” means an amount of a cleaning agent
that facilitates removing, and is preferably effective to remove, debris or deposit
material from a contact lens contacted with the cleaning agent containing

composition.

The term “ophthalmically acceptable vehicle” means a pharmaceutical
composition having physical properties (e.g., pH and/or osmolality) that are

physiologically compatible with ophthalmic tissues.

The block copolymers utilized in the present invention comprise compounds

that contain hydrophilic and hydrophobic segments that can be altered to control the
-8-
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particul arly, the bl ock copolyners of the present
invention are those that include a poly(oxyethyl ene)

whb@wsk73eo t he hydrophilic conponent and a PCT/US2007/087012

pol y(oxybutyl ene) block 5 as the hydrophobic

i f f d
Fﬁg};wgh?nemhﬂw E%‘Piglt‘lé‘d¥%1§nqﬁ ?sn wagw?ght '@Pg&&heé dpoeytigsy of the
blRRY s AnjiEQ B S a% g 131%912’@91 @Eh&(i&@r More

bl ock-type configurations. express I ndi Ccat ed
paictildy, therilogr yopodyrhers eff ethee pmssntt mvéﬂ%EOd?B@ldsb gkt include a

copol s" herein_ include.all of the  forego
PP %yetr@#@@)ﬁeew %@a@r%ﬁglcaﬂogwoa@taaéerﬂoggaxx%ﬂtxlwlock
a9%thd RO dIoPhSNPI BHIpIRLE. The@VERELAAR ﬁf"%iﬁl 34 %' ngcﬁ Qo O§$1§rner

respective repeating group. For exanple,
dedeedag PiEOdRBiB,aagm -blatk eormflymére rapxgsentay lag HEOgPBOpPE@ or PBO-

d the e val e of. t he but roup .i s
PEO-BBEF o ol pnpae g ighe s dt SRR SridRatd © the
cgﬁtreﬁ’ﬂr ogk r@f@féﬁbéﬁnﬁr @Eﬁ PHTE bldcR Jo%biy%ﬁghé}giﬁelh@lhde all of the

fornula: (EOMBON (I) wherein mis an integer having

femgauer mgss. Va|TlllleS€0fCOD.@yID@1‘51®@@' alyd be i desambadntiregerms 2@ the
havi ng .an avera ue of t0,1000. PEO PBO d| bl ock

aBIer&“&ﬁ% r€ BYTt4e lg‘FI %Rﬂgﬁﬁ genticafespetivg EPs3tig group. For

ePﬁﬁﬁlb C(E(%E (BORY %B@Irertﬁg av@%eovalg)e l9f 118 @x;‘e'tﬂylenezg'}oup is 20, and

rein Ri's selected fromthe group consi'sting of

ﬂhydﬁmgew@uﬁwfﬁwhmybwhkmeggm@pyﬁ and butyl; mis an
I nteger having an average value of 10 to 1000; and n

is an integer having an average value of 5 to 1000.

MDSt PRIfBF&S p&nicss 8f %P]%‘eydﬁe inehtib® AP iAbIoL) koym?ﬁl@fsnof the
Ris nethyl; mhas an 0 average val ue of 45;

fﬁ@lwgmlég@mﬂal ue of 10. -9 WD 2008/ 073909
PCT/ US2007/ 087012

(EO)m(BO)y M

wherein m is an integer having an average value of 10 to 1000 and n is an integer

having an average value of 5 to 1000.
PEO-PBO di-block copolymers of the following general formula are
RO\(/\ O)\
0 H
m n

(In
wherein R is selected from the group consisting of hydrogen, methyl, ethyl, propyl

particularly preferred:

and butyl; m is an integer having an average value of 10 to 1000; and n is an integer

having an average value of 5 to 1000.

Most preferred is a copolymer of formula (IT) wherein R is methyl; m has an
average value of 45; and n has an average value of 10.
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The PEO- PBO bl ock copol yners utilized in the present
i nvention have a nol ecul ar weight in the range of

wQa 288073909 about 100, 000 Dal t ons; and nore pref PCHDE3007/087012

in the range of 1,000 to about 15,000 Daltons. 5
Mai nt ai ni ng a proper hydrophilic-Ilipophilic balance
(HLB) inparts certain properties to the PEO PBO bl ock

co-p %¥ 'ﬁ% PHP %&tk' ﬁﬁerﬁ I'{ﬁlh%(? %ﬁ r’[fle et ian@ntloﬂ: Qhve a

exanpl e, e HLB of t co-polymers utilized in
nidheruto veogit in thesamge ctﬂieDOOpo abeutt] 00,008 Mailtons;iasd diare ptelfgrably

.related t |I| surface wettability, and 10
R ﬁ’?é?lfé@cqukoogd?f‘ b@at“)?ni)r operties of the
conpositions of the present i nvention. The BO portion

of the block copolynmer of formula (1) is hydrophobic
and m&nnmhﬁm@aimypﬂekpbqﬁﬁbbép6Mﬁh¢ﬁekmai(HbBDHnmaﬁsceﬁﬂn

roperties ositions describ erein. .
oseRn b G BROTHHED ER ettt o of Sfpaenin Sgntion
FOF ERarMEr @BHTLB Gfitfe BloeR %Blﬁo%erp WP & thERBAB&TibYs of the

it is this portion of the co-polyner that determ nes

ptdsaltaqwemum ss)l dityictly t selaséd tthetheopahiyibitr, ssurfce hwotggbility, and
t i ubi | t th
SR By hiongifiss BRI RhrRo PEn TR iy o

the ratio of the EO to BO segnents i s sonewhat |ess

critical, it is preferred to utilize copolynmers that
do nabe&Kﬁ@bﬂ@msﬁhhbbkmkkn90bg@nbﬁﬁnamksﬂth;Eﬂhwﬁuhdsmuiw

may .di srupt .or 0 he HLB n tur )
pE . By s 0 e N b L PR st o ihe ] Butipliole described
heRMPOBAd EO rtl&ﬁé{'itﬁe espYIgher prolidas th%on@bsﬁ&@sa\tvﬁh Ay MBphilic
concerns. herefore, the Ereferred copol ynmers of

pfamemﬂsabl(tlmorarlmp’oﬁ@mb' Wi rtiiis ipot tivar &f the ca- ppbém@rthatah:@@mlnes

Ry RS (1o iR By i soPPPierihovdolet P s choabibls To witize

s&lﬁ@ﬁ‘ﬁzﬁfg dRan thhee \eBrpaditins' Bt the THEsRERRBG D! iAGkhich case the
co-polyners w |l 25 preferabl X have a ratio of EOt
%

IO @%@Welﬁ@sto @Ofﬂegmﬁmbowomew 1@@ egoat, 110 preierre\da 110hutlhze
ratl o

Brdfap R ot Bt bosting o7nb MR bt REpBR e piey gyt or
i rtﬁ@aﬂgi which heturrfiRY lagAdrb affectalapleabbinsy llsifop&ﬂ@y\ﬁf the

net hods described in the literature, for exanpl e
campedkNsi Iredse owlat diritytiony] or] creap otbet coneins. SoEherefore, the

pga?r?éd go?f)ﬁly%}ers og\ﬁrm O(If%e l%ﬁogg &%félﬁ%eﬁgcsra O%F]ommlance of EO

tol B9 segdnents? 3THat is, the variable “m” in formula (I) and formula (II) above is
preferably greater than the variable “n”. The PEO-PBO block co-polymers will
preferably have a ratio of EO to BO segments of from about 2 : 1 to about 10 : 1, with

a ratio of about 3 : 1 to about 6:1 being most preferred.

The foregoing PEO-PBO block copolymers may be prepared by the
application or adaptation of known methods described in the literature, for example,
as described in Nace, V. M. J. Am. OQil Chem. Soc. 1996, 73, 1; Yang, Z.; Pickard, S.;
Deng, N.-J.; Barlow, R. J.; Attwood, D.; Booth, C. Macromolecules 1994, 27, 2371,
Yang, Y.-W.; Deng, N.-J.; Yu, G.-E.; Zhou, Z.-K.; Attwood, D.; Booth, C. Langmuir

1995, 11, 4703; Yu, G.-E.; Yang, Y.-W.; Yang, Z.; Attwood, D.; Booth, C.; Nace, V.
-10-




Yang, Y.-W; Deng, N -J.; Yu, G-E.; Zhou, Z -K;

Attwood, D.; Booth, C Langnuir 1995, 11, 4703; VYu,
W@2008/0739%ang, Y.-W,; Yang, Z.; Attwood, D.; BopCTUS1807/087012

Nace, V. -10 WD 2008/073909 PCT/ US2007/ 087012 M

rapgm i ,?L886681020é4024%ﬂa@%§h§ q\érgoé MGI\F/Iaegg% F., Booth C.
L%ﬁ%ﬁ; 'rSzooé\ 18- 964/5\Ir @feaélis ArXPéﬂQR A, ﬁr%\,’v%%dASthod, D,

ey, F.; 'Pedget : Pr ce,
Héhém FSoRedgetdr ﬁddirlcEr €n31300119,9f3 J. C&&m 1285 Fagmdy Trans. 1993,

'&??3 e ik B o Vé%dakégg Xy, (§g4 TirisCohe | Baoth. C.

5 M&%rﬁ&%&l@é‘ 156 h310f94\£|!h't1§é1 iR &ﬁf‘t&@é’ of'e'élGl? ro@%ﬁkﬁdaré hereby
ihe present specificafion by reference. e foregoli ng

1@5@0%@1 il ‘dnclpresemmletylﬁeats)nrlayre&lr@we bEhepfoe@m@Pm -RB{@ block
| i cati on or adaptati on lﬁ cri bed
CPRPTINGS Tt Wit DRBE arfdé’ﬁéh%ﬁ@ ity a@% aptaélﬁa 02 9N pgfhods
dés%ﬁBé‘@H@ LPatht Nos. 28 ﬁ@t('sﬁﬁ éé? nhgnt 187407\‘616(@6}{11&& et al.), the
whi are hereby incorporated into the present
estpecnoﬁieuatqf @nch ¢fowligh la@f lm@yaecoriﬁh@tdéﬁmoﬁaﬂptdsw lspecification
co%ol%mars descri bed above may be synthesized using a
F*“d&¥i ned pol yethyl ene glycol (PEG polymer by
controll ed addition of oxybutylene to the primary
hydr oxyl group of the PEG pol ymer. For exanple, the is
PEO- %@PEDFBB@(:MOQ&QWOWS deoyihed Bovicanayalie ymthesized using a

WBlIFRRESS a@j"r%‘f%‘ S PBOL R 8Pl P of
Q‘?ﬁ&ﬁ@igb Qa1 1hbup oﬂhezﬁE@ﬂWm&anﬁEkQﬂlﬁe the

| ock chem stry structure may also be prepared
15 PE&)- H@O tieblonk cuepslyard (HE)0BO) i emdy 1be avepitcdbhesoading to the
fvygq - known 1to hose skilled in art. For exanple, the
¢ ngﬁﬁ?fber?égacc ﬁogﬁek}:ﬁnbecess may be utilized for the
preparation of tri- block copolyners of the form
(EOmBO" (EQm -11

10

YA
- C|:2H5
CH,O(CH,CH,), O H/K™ >~ CH,(OCH,CH,),,(OCH,CH),OH
H+
20 Other variations of the block chemistry structure may also be prepared, using

techniques and methods readily available and well-known to those skilled in art. For
example, the following reaction process may be utilized for the preparation of tri-

block copolymers of the form (EOQ)y(BO)y(EO)m:

-11-
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WD 2008/ 073909 PCT/ US2007/ 087012 C CH2CH3 O CH2CH3
K+/ H+- OCH2CHO H+/ K+ + (n-1) CH2 CHINI + K /H

wOSHBEHIN - H /K CH2CH3 H2CH3 O K+/ H+- O CH2BEDU#2007/087012

H+/ K+ + 2m CH2 - CH2

K' /[ H+- ( O M CH2CHO) n( CH2CH20) m H+/ K+  H+

Tri bl ocg@é bl ymer: (EO) n( BQ}rﬂEO) m The CH,CH;
ve- 1,bed bl ock ner gyand—vanl ati ons

?(I%‘r @8?’2‘2%%6@ usetgzl2 i nQQI(?g&w%ZI natji on, eit heK i OFHeHpn H/K"

other, or with other types of pclby{mgs. For exanpl e,

s PEO PBO bl ock copol ynmers or variations thereof may

be used in conbination with nonionic surfactants

(e.qg., ?ﬁaner and pol oxanpne bl ock copol ymers, such

as the JTétronic(r) brand gf surfactants avail able

K0 BARD)t 9y Rovide addit Tvétor  synergistic effects

where appropriate. In a preferred enbodi nent, the

PEO- PBO bl ock polyners of the. to 0 S
used in conbi natTon W th 'po%o/gaﬁ‘jnrcﬁlzg%O&%@@gﬁb)n&}g&ﬁzmmH K

copol ymers. The PEO PBO bl ock.c I rs. 0
functionalized with specifi c%@g&ﬁér(%wﬁngr'@)m@p@%@@ﬁ%
surface reactions to covalently bind the polyner to a
sur f age 485y PIKEREE! ﬁom%ﬁ%rm Lnd®hS4H AL st REDERQ in
bl ock copol yners that ma e utilized in the preéesent

combmatiomreithee withtcakh wiltegdor withtathee tymessafrpodymers. Bor example,

I lar ~weight, so |lang as, the.bl ock copolyners are .
PED-BHElpet RRAtHlEs S5 MATEHS (aFEOLMEY REHSFE I BRTpngigpn with
oBPIBHAL bl 35U BloxSABCE FAbLAA bk NGhRE Qlch as he

t hose described herein. The anpunt of O bl ock
Tetpoiky nerand egfuisndactants t hailedapbiemt iBXSF)ofto tfrevidpr edditite or

invention wil] vary dependin n the rticul I
SEHaNraecbur bt BRPaRGe e e EnBp TG (hOPE P block
¥WRinfhs bhenddhRGdnt GRRAIBABEC LiSedBi B¥mbihhtidrZ R5th (f1&kamine block
contact 20 lens cleaning, contact |lens wetting and/ or

copiyiitsi dimcoPEQpRBQeblotk |dopolgsmeoy nmtyhelso be functionalized with

specific end groups for specific surface reactions to covalently bind the polymer to a

surface or prepare a new polymer material. The PEO-PBO block copolymers that may
be utilized in the present invention are not limited relative to structure or molecular
weight, so long as the block copolymers are soluble in aqueous solutions and are non-

toxic to ophthalmic tissue at concentrations on the order of those described herein.

The amount of PEO-PBO block copolymer required in the compositions of the
present invention will vary depending on the particular block copolymer selected and
the purpose or function for which the block copolymer is being utilized (e.g., contact
lens cleaning, contact lens wetting and/or inhibition of uptake of lipids or other
biomolecules), as well as on other variables, such as the identity and physical
properties of other components in the compositions. The determination of the ideal
concentration of a particular copolymer in a given composition can be determined
through routine testing. Such concentrations are referred to herein by means of the

function to be performed by the PEO-PBO block copolymers, such as, “an amount

-12-
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bi onol ecul es), as well as on other variables, such as
the identity and physical properties of other

w@oipor®ne s in the conpositions. The determ nap¢DOSWD7/087012

the ideal concentration of a particular copolynmer in
| ven coquS|t|on c be det erm ned hroyugh routi
e&%%t"eﬁ% cleggycha %eglﬁte? FieHS capance é‘feétﬁ'i”il&y t BRI, %?P“Ve

t"RAMbE Af u f) ﬁblBHBféchf%Q' bRd Ggoper formed by the
PEO- PBO b copo mers, such as, "an anmount -12 WO

2008/073909 PCT/U82007/087012 effective to cl ean"

"an gmeurdtalefdneint vef tRE@PBINCBIovkt b@iﬂlifﬂléﬂé contaied in the
anmount effective to inhibit the uptake
compopliensafdle presed imengan wik smigl] bealﬁﬁhwanaﬁ opA0ppmabout
y "
1y Sl SRR HTRER, EROVALT e Bppdt GSRE 4705, 8hd more
pf)a‘fer@bl@Qﬂ:tW@nameiO.z w/visi ght / voI une percent ("w v% )
preferably about 0.05 to 0.5 wWv% and nore
preferably between 0.1 to 0.2 wv% The bl ock
copoIT)hnéql@:komppbénqw @§ g proserd ntw@mlonﬂyamab@ b@ecornblned with

oﬁlﬁ:r 5?188%%6?%5 <1;0619mi)1}1¥ élttl‘fl%%c? &nﬁ Oglé?qis %%r treeatlng gtﬁct %:nses such as

rHiddRyO o dIReld, f érek fhes € BitAR Sobid n&% tsC rseffa@hntd g 8Rd1Sting agents,
surfactants, che atlng agents, ufferlng agents or

buetingaaentsres comimatiens tilisot onposi t i ons may al so
contain one or nore poly(oxyethylene)- is
pol y(oxypropyl ene) bl ock copol yners such as pol oxamer

or pahexafpesitsHaO nyFeraso (@ntin HA wramdie %&G)éoxyethylene)-
which is comercially available as "Tetronic(r)
pg@eropympbh@ﬁJé ©8POLHINSES Ak Ak pblpxam@r 1y prdexanzie copolymers

(é:> é ® éjn F\/I%l] 3564 n% c‘ﬁn c@rlu%&%wl OQ\Qall\égEr 25 & Q{Q&f’g@ P§O4”)

rophobic ch&i'n oXypr opyl éne

Pﬁloﬁﬁﬁﬁeﬁ eb% t IR whny b0 etk |tfaﬁieChahHSPﬁlﬁrochM, are nomonlc block
poly(oxyethyl Q#ﬁ/ Pol oxam nes, al so known by the
copalciERBIvEd o eenvial Aydopkatia e of eﬁla(ommpwlene) flanked

o3 LT RaE 9P 10a Pl RSL ORI ShE ) By b e

tiatlé magenTetadri¢rs!, afic actediddtidhaleblvyk esvolin@id RehicDicehin four
A partlcular“§E£Beferred enbodi nent of the present

pplyoiiytang pxide mpRiEpropyAnG exige i(BPAY chaipy fiked to the nitrogen
a %oéfy e{TEé’ntr%i e{hgfmg Ql'ia{ﬂﬁlng rrg)lety. A particularly preferred embodiment of

the present invention is a composition comprising a block copolymer of the formula

CoHs

CH,(OCH,CH,),5(OCH,CH),,OH (111)

and poloxamine 1304.

One or more of the above-described poly(oxyethylene)-poly(oxypropylene)
block copolymers may be contained in the compositions of the present invention in an
amount effective to facilitate wetting and/or cleaning of contact lenses, which is

referred to herein as an “effective amount”. Such amount will typically be in the range
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1 2H5 25 CH3(OCH2CH2) 45( OCH2CH) 100H (111) and
pol oxam ne 1304. One or nore of the above-descri bed

w@odogmeyet hyl ene) - pol y(oxypropyl ene) bl ock chP@DUSI087/687012

may be contained in the conpositions of the present
vention in_an rmunt effecti) tofa it at

ﬁ@tqeoq Hy érW%g o eaﬁrce%f HEEo] e e mt&wt D5 10 0.5

w%eaﬂ&ﬂoﬁeopr%fawﬁmﬁno 16 hective amount”. Such

amount w | | Ca e in the range -13 VO

2008/ 073909 PCT/ U82007/ 087012 of 0.001 to about 1

wei ght / vol une. per cept w v ) referably about 0. 05
to o% GRSt Eﬂ’i‘é B pﬁ’ré?eé& allB‘lvg“ 198t R cpntging @ng, 9r more

)gﬂtﬁdﬁnlgﬁgrnéécg SResE taht@tﬂﬁr@cflalt %’gnﬂg i ﬁﬁ Qﬁlohﬁ‘tvefffgch@é" torﬁ?rléserve the

ontain or more 5 ophthalmcally acceptabl
selntiomifionobiiabbial errttaminatiam o euse utefik e tin e anmunt effective to

reserve the . sol utlonfrom i crobi al tamn t|on of
A o1 GrfaBhs 8RS rDYanS Uit be Fakfinge o MHMESTf Rl viable
nﬁ%Bﬁg%hlshﬁ N8&entdh HHASKENTTR byel§ @fjéiﬁinﬂgro%m a&m%q&lfed to
vi ab m cr oorgani sns present on the | enses.

ptesmeyb sopjfthédmmcl wogpoPiians diom viicyobia qmntzanlmatnon mre@e disenfect

SIS TIPS (ST £
ckheRBeSkhd |o?ﬁiclhln Pﬁﬁl@sh@ﬁ tstanﬁ%@ dsiRat t‘PlBsdD &tsehalin the Umted

experience and ficial |'i'shed standards, such
Std’u@slﬁlasmacd‘psmtaf(”UﬁP't)rrelawm toeplreseswt\@ﬁmlynm]&d%) 14729

2o Bihvs i it Ters i R A S B B R G et i on. | o

simlar publications. is The invention is not limted
relative to the types of antimcrobial agents that
may Bécunvdntioeds nGrtHernmdefeéertrvedo hotyipde of ammmsrdénaladgmﬂs that

' h
AL GEn sy, PolRerare iyt she,plotant g BELNTEL S i
p§l§ﬁ@xa@§etﬁ§l@t¥e€ biRasidk qﬁﬂiyrhb@aﬁ"?ﬁmt) NekyqRate@dund94- anahéﬁmno

nost preferred antim crobi systens are

b;gyllalqugmsmcm puthose dawridcd bhbi l?mntd\@- ¢1.60962 Yq uBhemetuprefierred

md i ne. (" MAPDA") . .
A B R e AP S B BiT L P Einbi B Pord ragerpigrn-1
afd AgRgRtidropyl dimethylamine (“MAPDA”™).

Amidoamines and amino alcohols may also be utilized to enhance the
antimicrobial activity of the compositions described herein.  The preferred
amidoamines are MAPDA and related compounds described in U.S. Patent No.
5,631,005 (Dassanayake, et al). The preferred amino alcohols are 2-amino-2-methyl-
I-propanol (“AMP”) and other amino alcohols described in U.S. Patent No.
6,319,464. The entire contents of the ‘005 and ‘464 patents are hereby incorporated

in the present specification by reference.

The compositions of the present invention that are adapted for the treatment of
contact lenses may include agents to enhance the cleaning or disinfection of the

lenses. Such agents may include polycarboxylates, for example, citrate, as described
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antimcrobial activity of the conpositions described
herein. The preferred am doam nes are MAPDA and

WO edoaneoconpounds described in U S. Patent NoPCRES2007/087012

5,631, 005 (Dassanayake et al). The preferred am no

.alc hol s e 1- ro anol ("AWP')
SURSrPeiif N~ eSO b Sl B | b (e LrBcorReb A cagp o Whieh are

h@reg}%lcﬁ%rrat&ﬂﬁl BB EntGR MR By EARncP05 and ~ 464

patents ‘are hereby 1 ncorporated “in the present
specification by reference. 30 The conpositions of the
[ are ada ted fo e tr.eat ment

res i nvent.i on tha Ey
%ﬁtcaew%ﬂg%gl%§e Sﬁeiwa yEntRd phYSOlginll perapatible.
1% e Qmeﬁs %ﬁlt%@gﬁy %@5 ﬂI—bEI'n th@?éﬁfg% ofS8NoaaRNL 9.0, and

may | nclude pol ycarboxyl ates, for example, citrate, as

pdeé@abllybladthe g\ 2008/ &OB%mW/wSQMﬁyﬂﬁiﬂtxamhe used to
at e 70, 744 and 5, 037, 647, he. ent

Htcs&*—ﬁsgﬁ% ﬁfofj\@le ﬁowﬁm%h Oﬁ%%af‘r‘?é U 25 ﬁre%fl ﬂ%‘ﬂ%& -gmino-

blfARoIPT SERhinRPRGIIHYEALHOPaRY T §hRNBNCEand he trig(hydroxymethyl)
conposi tions nust be sterile, aqueous, and

aplrysnashangingal dls0 bowsedt i bl e. 5 The corrp03| tions will
typically have a pHin the range of 6.0 to about 9.0,
and preferably in the range of 6.5 to 8.0. Although

sodi umyBydL Q3 BETGAR RRnUSRAYIIR wliREIICRS et Q(ﬁnlmﬂltﬁfns of the
the formul ati ons, other baseS such as triethanol ani ne,

ansam myentiut sndi as 2odinn doozatmlom}d atidpsopamotitraVRjtric acid,

G B L SRS b o R BaRS  Bh J0r28 gapiv

sygﬂerhma% arpes mgécpt%r@sfldé P@fferhicE ﬁﬁaﬂlah&va@ﬁtm%blaﬁ WaRit@Sor to
sodi um borate, boric acid, sodiumcitrate, citric

pewiid, both dvdffnmlga pedpib @nlmneemgnozf pintimecrploff aqtiyitsinar other useful

t ons t hereof rate an
EPETIS [Eamins By PR FuPTnE Rt e and Rk BT BT which
net bauGEP BhAhdeeHosY i deYoritRl fmOULS PA&Mi |W6s. bORI 253; 6,503,497,
bufferi ng and an enhancenent of anti ni crobi a

63€%.034; 0yl 43519908 Bt 406 105,953 opke? 614%@2(1 d¢hq ¢rdire contents of each

si.tions i nventio Th orate and polyol
GO RR i IR Lo hen diHEe B8 Resba e et i n
U S. Patent Nos. 6, 849, 253; 6,503,497; 6365, 636;
6, 143, 799; 5, 811, 466; 5,505,953; and 5, 342,620; the
ent i ddc comithatmis gpmpesitions of the present invention will generally be

formulated as sterile aqueous solutions having an osmolality of from about 200 to
about 400 milliosmoles/kilogram water ("mOsm/kg") and a physiologically
compatible pH. The osmolality of the solutions may be adjusted by means of
conventional agents, such as inorganic salts (e.g., NaCl), organic salts (e.g., sodium
citrate), polyhydric alcohols (e.g., propylene glycol or sorbitol) or combinations

thereof.

The above-described compositions may be used to treat contact lenses or other
devices in accordance with processes known to those skilled in the art. More
specifically, the lenses will first be removed from the eyes of the patients, and then
will be immersed in the compositions of the present invention for a time sufficient to

achieve the desired effect, e.g., increased wettability, cleaning and/or prevention of
-15-
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are hereby incorporated in the present specification
by reference. 20 The ophthal m ¢ conpositions of the

w@e@seniood nvention will generally be fornul at BCI/ES2007/087012

steril e aqueous sol utions having an osnolality of from

abo about. 40Q _m |l i pospol es/ kil ogram wat er

btoc &ﬁﬁﬁaﬂ%ﬂﬁﬁw%ﬁwpé& §accoBRyskq l?yemﬁﬁls afipoaking
[

M%@‘E%ﬁézlﬁﬁl?%ﬁﬁ AR oS PP AL Rk BfpiTRARl two

tc( &Lg.hout‘da(ﬁb Joyemighare. g sapbltommaielg Six $(Ddlglh‘ﬂh01ﬂ's)‘, Med}nses will

ol %h dr hG gqqgl:n Fféﬁ% SPr1$ rﬁg 3 gleopgllgycﬁe salc? compositions, the
lé?l@é’s\’\%lfj&%f‘e?dbl?f Hs& ggﬁﬁ%dt to %ht‘lﬁ‘)’cl@ﬁnﬂ? Qo Qrck rtI‘T@‘I:omposllqtlons

contact | enses or other devi ces I'n accordance W t
optivc peses iknomwontmay hise ebesfowﬂnhbd:dl o wheingrdropdvirag are applied

S |f|caII the | enses will rst be renove
difhilpipeconigel ﬂb@ewfhﬂsﬁttegng 000 DHARG PAUCES. + icF Sappsitions
ey atlia)eoe‘:@tﬂ'&gé l banagRh sbieioR! R @BAtabi¥EdRS | 1cén sbRftiofls in which

time sufficient to achieve the desired effect, e.g.

thenmneas kdseserd sthieldiftom thel teamohmamudadtare uptiby eale fconcaftact lens
-15 WD 2008/ 073909 PCT/ US2007/087012 bi oci de upt ake.
YPAYS i nmersion will typically be acconplished by neans

of soaking the lenses in a solution for a period

ranging froma few hours (e.g, approximately two to

f our Thopresenttiovenienmaghbe b@teg unpdexpiopd Ry m@ib@lnye & thetfollowing

Kl WHOT his BORdeBi Gt sl Pt Rrgecs @fodiments of
t1OR@ATISA, Ol sHIWR] Bn IRNGAS WU lhndaiued Qarsaﬁ’[lnﬁm%l 8 R8pe of the
rinsed to facilitate cleaning. However, the

ivonpesi i thadollayfing ilieialppl@smous myeghmds dmowayo ahgekibed in the art

formJIat vvettln sth r lied, dir

g PR q &, et S b BRor ek, B B RRE hecing R FE present
nmﬁu&p nEQ&hﬁl'a%ethBBé/m@hﬁi@ B ¢ hbi IR Pk, PRCKAGHIOthethod or
sol uti ons for contact Ienses i.e., solutions in which

theHeantivnBabbleiraethed are stored fromthe time of

manuf acture until a sale to a contact lens 10 wearer.
The present invention may be better understood by
reference to the foll owpyxaveanpl es, which are

provided to further illustrate certain preferred
enbodi neantacbAngle Measurements for Control Lenses: No Pre-Soaking

The contact angles for pHEMA-MAA lenses (Acuvue2®) and silicone
hydrogel lenses (Acuvue Advance®, O, Optix® and Pure Vision™), none having been
exposed to a pre-soak treatment in a surfactant solution, were measured as described
in this Example 1. The contact angle results are reported in Table 1 below, will

hereinafter be referred to as the “Control Lens Results.”

Four different brands of contact lenses (one pHEMA-MAA lens type: Acuvue
2®; and three silicon hydrogel lens types: Acuvue Advance®, 0,0ptix® and Pure
Vision®™) were soaked in Unisol® saline solution overnight to remove residual packing
solution contaminants, prior to measuring the contact angles. The contact angle of

cach lens was then measured according to the Sessile drop method, as described
-16-



the invention, and should in no way be construed as
limting the scope of the is invention. In the
wo loBowiony Exanpl e, various nethods known to OPET/US2007/087012
skilled in the art may be enpl oyed to msasure the
contact angle for |enses. according t pre
beleve Bt TN TERRGHUES y-Cméd fodD-3-nd h@désulﬁé@tre afeéerﬁ@é in Table 1,
bkl ted to, the Sessile nmethod or the Captive Bubble
net hod. 20 EXAMPLE | Contact Angle Measurenents for
Control Lenses: No Pre-Soaking The contact angles for
pHEMA— MAA | enses (Acuvue2(r)) and silicone hydrogel
Advance(r), 02 Optix(r) and Pure
\/ i sign vV L
5 tr eat% rrglrdltw baddf led{ra n{ﬁgen@%%ﬂpﬁg . gﬁ&ﬁ%@%A nr:)as yn 1 %‘él%lﬁ‘@iblgltal
Sdeatifi¢ bﬁﬁﬂployllngt EC$;2EXad51ﬁkazﬁe1(Vaih1©ncﬁr1tfad:tullam@) avas used. An
results are reported in Table 1 bel ow,
afReIaR R PPBIOA R b Sy FIBREd ) 819 thecishy %‘Ifa‘Lee‘ﬁ%“ablhtY over a

ﬁ%ﬁm Fgﬁ ;n%@ y(%[flﬁ](/%g Mxﬁé%@% gf(ere;:ﬁﬂ);& déd r{ges%i@e%u(ap@z@mng
asd laiiic oxpdsydr ogdds toesisnulytpethe oﬁnw\au eotdstakrae (wetting and drying
and Pure_ Vision( were so

k
10 @Jmo @%S(tiﬂyt) QLY ﬂ\éﬂ%thﬁmoalﬁalob}alﬁmggmo% ?‘@%mﬁéwlﬁ gy fhat 2
1RRGHs NG ak R0 %51' %%%afmmhﬁmf I%n ed By 'aﬁ%§ shfbgoms lens

contact ang e contact ang each
t(t he rfonﬂaésmrmmbsa&"he redntagt dnggldshed aBmmrldeopﬂetoqm thet pH)EIMAaMAA

scribed -16 WD, 2008/ 073909 PCT/ USZ 07/ 087
W, 450 CraimPAYE e Wé%b?(imp@gs %U@W%e 2y, (mdlmeasurements,
tﬁe%fﬂlahé ri@h€edMRe S18TwER dEabhfcd 'an? B AWn (?fEiﬁés'elcgnQEtoa'ﬁgles

hod 5°A vi deo based contact angle neasuring system
15 vx(amﬂie&O) Fbr eactFutrey embigi thade nﬁepeﬁmibntf ifictirmplcayiragents were

O sof twar e (Version s used.
%taﬁwl%ﬁ%?dewmt%wlﬁﬁjﬁ S/ HODAN@ES hEhe average
i
O#E%% Pt s FRBER A g ERo g BRSFL G MR Lo s
pmbﬂmmgwaanttpaatéd e(xrpaﬁteree neyc bHSEMA! MARL laiises t foe confirm  the
clini c:aJé cont act ns wetting and drying 10 conditions
T?Hﬁ‘é‘iucéﬁé 0 cﬂlﬁﬁmﬁfélo he normal blinking process. One

"cycle" neans that a
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| ens was soaked in saline solution for 5 m nutes,
foll owed by an exposure of the lens to air for 1.5

wOorewane®n9 The contact angles of a water dropl epCDOS100E087012

pHEMA- MAA  surface were nmeasured within 10 seconds
foll owi ng each cycle. In all neasurenents, the left
and right contact angles were determ ned and the nean
of these contact angles ispgsused. For each drop

i mage, three independent f‘l'rt‘l‘nq neasurenents were

performed to provide three nmean contact angles of the

s@Rledr 0p | Mg ntd¢teA i€ VE@Suredient FASEafibiSE ey pest
A@he& Yvas determined and the prqm sion was within 3.

This prog 8EWAS T epaah,ed on Pe§B % tFIEIYFh Q{Won

| enses {0 conirmthe reg @duc he ne

17 \Aﬁ ‘7(‘\(‘\0/(‘\70{'\(‘\ [aWwid i a) 7(‘\1 T».Inl e 1 _Orel
1 VI &£ \v xRV rulluuLUUIIUJlu;L ot . uqulc

Conf act Angl6é’ I\/Ea;urerreih%for Var|0u§0Lens Types 90

Nunber Acypue 2(r) Acy%e (IZQJtIX(rZ'é Pur el Vi si og%r)
2

Advance r) 69 103 30 8B 105 94 |2 102
40 95 8 9510D7 44 95 40401 108 51 99 5 1p1 103950

95— 6 94 106256 93— 7 109 106 6096 8 112 166 57 93
The3 aboVe data denonstrd®e that |the &ntact| angl e%or

all 41 eng ty@ﬁﬁ i ncreaseggd as the nunger of | cycl egg

LNncraacac Tha hlwh contact anm es nhcnrund fnr Acthvue
T LELAA B A% "4 "= TI LR} A\~ A>3

2(r}, S\Cijvdll@l Advance(r)0&and Pu e Visilon(r)|indic&be

tha(t) the surj.aces]|of th?&f I enses V\EI‘%

4 5 93
7 109 106 60 96
8 112 106 57 93

The above data demonstrate that the contact angle for all lens types increases
as the number of cycles increases. The high contact angles observed for Acuvue 2%,
Acuvue Advance® and Pure Vision® indicate that the surfaces of these lenses were

hydrophobic and displayed poor wetting properties towards water.

EXAMPLE 2
Amount of Tetronic® 1304 and (EO)45-(BO)14s Uptake by pHEMA-MAA
(Acuvue2®) and Silicone Hydrogel (Acuvue Advance®) Lenses After a Pre-Soak
in Surfactant Solutions A, B and C

All contact lenses were soaked in Unisol® saline solution overnight to remove
residual packing solution contaminants. Surfactant solutions A, B and C were
prepared by dissolving each of the formulation components, as shown in Table 2
below, in water. Into a clean glass vial, one lens of each type (i.c., one Acuvue 2%
one Acuvue Advance®™) was taken directly from the pack and pre-soaked in 10 ml of
cach surfactant solution for 24 hours. The lenses were then removed from the

solutions and blotted dry. The lenses were then rinsed by immersion in Unisol®
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hydr ophobi ¢ and di spl ayed poor wetting properties
towards water. EXAMPLE 2 10 Anmount of Tetronic(r) 1304

wWar@s(BEWN5- (BO) 14 Upt ake by pHEMA- MAA  ( AcuvurQr/D¥3007/087012

and Silicone Hydrogel (Acuvue Advance) Lenses After a

Pre-Spoak i rfactant. Sol uti ns A,

Saclaﬁtsa@tﬂorléh@ ai%m@% Hieaythe rY%.péHPQ El)y ) %twed in a glass vial.
1%9' k@R ET LI tw dsOh B %\éeurea %sfngsehg URL RaRKd rag reported in
t1on contam nants. Surfactant ol utions A npé)
Kmﬁai@n quaép@bﬁdldbymdilSssfad:emBlgltma&lcesgfvoi e, Hagasul- at(z(mﬁ). The

onent s, 1. Ny le 2 below, in water. Int
ugtakk aRRogtgEn A rofetrqme 1af S Aci Agghnce; - siicong Bydrogel
le%‘éé’sv Li{f‘ea?e(ir With %ﬁnﬁﬁﬁéfﬂ'% RN NG &, d’é@e%ﬁbﬁ”‘lﬁﬂlt Ct'o rdqgt | ¥he other
fromthe pack and pre-soaked in 10 m of
rssults actshown soTalile befoov: 24 hours. The Ienses vvere t hen
renoved fromthe 20 solutions and blotted dry. The

| enses were then rinsed by, rsion in Unisol(r) -18
WO 2008/ 073909 PCT/ US2007 2 saline solution (10
m), rerGumactfireastipieke ol etromial 1304 ad/(EO);-6BOYed in
a glass vial. The uptake concentration was then

measured usi ng t he dyp met hod _as reported in Ket el san

et al., Colloids and Surfaces BusfastamtiSebution vol . 40,
pegeslatiof (2005). [The uptake coktbewtf %t vadh of
Cehfpbnbm(r) 1304 i|n Acuvpe Advance(r) Bsilicope C

hydr @®Nnses, tre t w thlfor on A
‘%G?Xﬂpp ﬁo% 2 00ds 00025

hel ow ion |im L) The ar resulf's are
ShowEOY-[BO),e 2 bel ow: Tabl e 2| Cont aqi Lens| Upt aB@9of
d(EQ45-(BQ 1410 Surfactamnt

Sol dketrmic B3yl atjion (%W / % vol Conponent A B C
Pol yq%mﬂ 0. 0002 0.0002% 0.00025 (P 45-(BO 14 19

004009

EDTA 0.05 0.05 0.05
Sodium Chloride 0.3 0.3 0.3
Sodium Borate 0.6 0.6 0.6
Propylene Glycol 1.0 1.0 1.0
Purified Water QS QS QS
pH 8.0 8.0 8.0

Uptake Concentration of Surfactants

Lens Type (ng/Lens)
A B C
Acuvue 2° 6.3 6.0 10.2
Acuvue Advance® b.d.l 18.6 259

The above data demonstrate that significant levels of Tetronic® 1304 and
(EO)45-(BO)14 were measured in both Acuvue 2° and Acuvue Advance® lenses. In
particular, (EO)45-(BO)14 was found to have significant uptake for the Acuvue
Advance® (silicone hydrogel) lens, as demonstrated by the results obtained with
formulations B and C, whereas there was no detectable uptake of Tetronic® 1304 by

the Acuvue Advance® silicone hydrogel lenses treated with formulation A.
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Tetronic(r)1304 0.1 - Sorbitol 1.0 1.0 1.0 EDTA 0.05
0.05 0.05 SodiumChloride 0.3 0.3 0.3 Sodi um Borate
WO 28807H09. 6 Propyl ene Aycol 1.0 1.0 1.0 PurpP¢T/€82007/087012

Water @S @S @S pH 8.0 8.0 8.0 Uptake Concentration of
Surfactants Lens Type ( /Lens) A B C Acuvue 2(r) 6.3
6.0 10.2 Acuvue Advance(r) b.d.l 18.6 25.9 The above
data denonstrate that si%é legqu | evel s of

Tetronic(r) 1304 and ( - 14 wer e measured in

bot h Ac@ouéac AmgleMiademeatsoy Avoee 2° (p?ImEMsA-MAA) land

DX ieie Shicodtkdae b bases e g reark B/ e EQrr @

hydr ogel ) lens, as de§@pgbs @ hqumgmg he results

obtained with fornulations B and wher eas there was
no detectabl e uptake of Tetronic(r) 1304 by the

VA\/iCtJ \ﬁﬁb@q%acgfq%éﬁg %gfielség%%g‘g) ogaégllﬁgg u%%n toileer%'lzg gcjto remove
& URA R QB4R ZonfatMRLE T:fﬁe q&ﬁ%@&z@re’%ﬁ&{ ﬁre soaked for 24 hours

Measurenments for Acuvue 2(r) é) MA- MAA) and Vari ous
1Bk 0. LO(EOn By el soll.t&me(&l Riniset™)a T—h’eeG@Mk angle ©f £&%h lens was

EQ) 45- (BO) 14 .. 5 So n Unj sol Al | nt act
oG TRES o T SERTIS ST O retes s v i Example
10%§b 5 I éerufethTQV%? chggsdual packing sol ution
en

cont ami na ses were then pre-soaked for 24
hours in a 0.1% (EO) 45- (BE@plel3sol ution (in
Uni sol (r)). The contact angle of each | ens was

Cycle Contact Angle Measurement for Various Lens Types
Number )
Acuvue 2° Acuvue 0,0ptix® Pure Vision®”
Advance”
0 0 0 0 0
1 0 0 0 0
2 0 0 0 0
3 0 0 34 0
4 12 0 40 0
5 50 0 44 0
6 40 0 45 0
7 33 0 46 0
8 75 0 39 0

The above data demonstrate that the contact angle for all lens types decreases
relative to the control lenses (see Example 1 above). Pre-soaking the lenses in a 0.1%
(EO)45-(BO)14 solution in Unisol® saline reduced the contact angles, indicating that
the surfaces of all lens types were more wettable towards water compared to their
original surface properties.

EXAMPLE 4
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10 then nmeasured according to the Sessile drop nethod,
as described above in Exanple 1, at roomtenperature,

W0 2@8/029® 0.5. Table 3 Cycle Cont act Angl e MeRGIIURI0BTI087012

for Various Lens Types Nunber Acuvue 2(r) Acuvue

2Opt i x( Pure Vi sion Advance(r
%“tﬁﬂo‘%gl@T‘ﬁeasgr%“?}“éﬁ‘zrom‘hwfzz Ph?]\%A'M"s‘b) %1‘%(360“5

Gs‘h(i? drogdl ISehss A P%%%Qn?%é% t?lbtloﬁ/(ﬁt

dat ac@(gﬁ%sto ate tsﬁs e g cgnt gctl ang yfssour &I s on

t ypasntdoingdsE% (Eé))ai—(B(e)lx and b4 % detroaic® 1804 ¢m (sisal®)

Exanpl e 1 above). Pre-soaking the lenses in a 0.1 %

(EO 45-(BO) 14 solution in Unisol (r) saline reduced the

cont agf ;ARG Rses Wk %@?IHGHQH Utﬂ?stol® §ahﬁe SHLfiGESSerRkn e ltd remove

| ens types were nore wettable towards water conpared

résoduahpadkingosolgionadonsurifiadce Pholpesdsivese tH p@%&&dﬁoﬂ% hours

.- 20 2008/ 73909 PCT/ USZOO?/ 08701
e DIERen P BT AR St BRENRL fnAr Ok BOAs g 0.1%

Tehbhie O 4tMOURLEI s ) h@‘fCBﬁtﬁctaan feeof%géﬁ(le'nﬁl Was ﬁie'ﬂ%é’asured
Sur f act ant SoI ution nt ai ni ng (EO) 45-(BO 14 and
aeoidn ab rtbariScesile d1@ﬁ4m¢thmd Usi é@bl(lbe)d) alpovAl in Exombrdet], at room
| enses were _soaked in Unisol(r) saline solution

SRS HIhE S B Fdmdve

Table 4

Cycle Contact Angle Measurement for Various Lens Types

Number °)

Acuvue 2° | Acuvue Advance” 0,0ptix” Pure Vision”

0 0 0 0 0

1 0 0 0 0

2 0 0 16 0

3 0 0 14 0

4 0 0 26 0

5 0 0 30 0

6 0 0 0 0

7 0 0 0 0

8 0 0 14 0

The above data demonstrate that the contact angles for all lens types decreased
relative to the control lenses (see Example 1). Pre-soaking the lenses in the binary
solution containing both (EO)4s-(BO)14 and 0.1% Tetronic® 1304 led to a significant
reduction in the contact angles across all lens types, thereby improving wettability of

the lenses.

EXAMPLE 5
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resi dual packing solution contam nants. The | enses
were then presoaked for 24 hours in a binary

wagroBardent sol uti on containing 0.1% ( EO) 45- ( BB WUSznd087012
O 1% Tetronic(r)1304 (in Unisol(r) saline). The

Sﬁflh@“f%?qq‘ifg BREC B 1, 00 DV ot (5 BO:

abo ®
o QAR B T 4 00, 2o RO Mt ol

Valvhness, Oeﬁpt paﬁl Pibteriision®) Belwem Afef ra)Pn%eSnalken Surfactant
Advance(r) Q20 t|x(03 Pure VISI n( %O 000 100
00 200 16 0 3 oodudonsh, B Gap O 500300 6
0000 70000 80014 0 is The above data

dem)'ﬁ&ereag % Q?EaCBQ§%eC\?EIIe%SEke%qg:lﬁﬁsoﬁ@rsa@'{né sdlﬁ@ 4ol ght to

decr ease contro enses (see

rdroveRiesidsal ghckigg tsbiatibe reetamirantshe Shifadint sokdibhi Aol C and D
cont ai ni ng bot h ( EO) 45- ﬁBO )14 and 0. 1% Tetronic(r)
wesparepagd Py &S%lvgwu qapléa the forgalatiangiomneneis 2 shewe in Table 5

6P a1k sol BBR. tHRES pich I TRFRY] f each t

R, 535y o5, BRI EB RHRIRR of e
(20086073 9@%&&% USRI NO7 Obax™ Ant Boic w)fsmﬁ@) word takdn) directly

1304, Tetronic(r) 1107 (EO) 45(BO) 14 and fEO) 20(BO 5

from the pack and pre-sdaked in 10 L of cach surfactant solution. The Ienses were
then removed from the solutions and blotted dry. The lenses were then rinsed by
immersion in Unisol® saline solution (10 mL), removed from the vials, patted dry and
stored in a glass vial (3 lenses per vial). The uptake concentration was then measured
using the dye method identified in Example 2 above. The uptake concentration was
reported as the as the average of 3 lenses per lens material type. The uptake results
(Table 5) showed significant uptake enhancements using (EO)s-(BO)y4 for the

silicone hydrogel lenses compared to the Tetronic® block copolymers bearing

poly(oxypropylene) as the hydrophobe block.
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Iyl Aol 1 noaoo
Ty ur Uugyci rciioSts LU

copol ynmers beari ng

hydr ophobe Dbl ock.

~22 VO CHARE 600 kot MRS d 012
Tabl e 5 Surfactant /

Solution Surfactant (% wt % vol

A B @.dps Thgeroni c (1304 0.1 - - - Tépg/beny 1107 - 0.1 -
(EO 45-(BO) 14 - - % AEO) 20( BO)E O'(]j D
Acuvue Advance 9 16 36 9
O, Optix 3 2 2 3
Pure Vision 2 3 16 8
Acuvue 2 10 5 6 11

The above data demonstrate significant uptake enhancements upon using
(EO)45-(BO)14 for the most hydrophobic silicone hydrogel lenses (Pure Vision® and
Acuvue Advance®™). These results demonstrate the ability of PEO-PBO block
copolymers to interact strongly with hydrophobic surfaces. The improved wettability
of the silicone hydrogel lenses (see Examples 3 and 4) is believed to reflect the

presence of the PEO-PBO block copolymer at the surface of the lens materials.

-23-



10

15

Unisol(r) @ @& @S @ Uptake Concentration of

Surfactants Lens Type (pg/Lens) A B C D Acuvue
wW@doanzH® 16 36 9 2 Optix 3 2 2 3 Pure Vi SPONUR2087/087012

16 8 Acuvue 2 10 5 6 11 5 The above data denonstrate

si gni ficant uptake enhancenents upon using

(EO) 45-(BO 14 for the nost hydrophobic silicone

hydrogel |enses (Pure VF%A%?M @nd Acuvue

Advance(r)). These resu trate the ability of

PEO@PBD Aigle Measopeni gntefos Amviuna 28 r(pHEMAFMAgl)yamil Aduvue®

¢ IOBRee ctes s g m BwaEy BUuacteRt.pivgion solsiniag 0,1
bel 1 oved (005 816Nt %09 RRRGRC Of 3041 BRRPGO bl ock

copol ymer urface of the lens materials. -23 WO
2008/ 073909 PCT/ US2007/ 087012 EXAWMPLE 6 Cont act Angl e

AXEasure nts for Aca% e Zl(ér) ePHEMA- MAA) and Acuv
GAHBS( 1S VR &0 P i lpisel spe ety g Prcstigli o rehnove
reatudl haki thﬁio‘ﬂ' dodtabhidetts. 5T l(eE@lfeé v&&gﬂeﬁ cp@&galged%l/ 94 hours

Tetronic(r 4 (1n Unisol(r)) conta | enses
11vvsmréac$amlsehhtlpns timtsiolngr Jithsal 0. ﬁé%sBﬁttwma% 304 €raringltiont A); or

dua sal
0nIEES) SOt o B3t b Bpring b ST mn ThE Fordianete of
S Wk QRS HEALALRIRE RLbRBTs (P 1RO%8sI8E HATY SlknolisAd descrlbed
(Formulation A); or 10 0.1% (EO 45-(BO | o and 0.05%
ali@teriomixafnp)el B @drooRorempeaturon.dBP3 Crhe.5cont act angl e of
each | ens was then neasured according to the Sessile
drop net hod, as descri bed e in Exanple 1, at room
tenperature, i.e, 23C 0.5. Table 6

Surfactant Solution
Formulation (% wt / % vol)
Component A B
Polyquad® 0.001 0.001
ALDOX" 0.0005 0.0005
(EO)45-(BO)1o - 0.1
Tetronic® 1304 0.05 0.05
Sorbitol 1.2 1.2
EDTA 0.05 0.05
Boric Acid 0.6 0.6
Sodium Citrate 0.65 0.65
Sodium Chloride 0.1 0.1
EDTA 0.05 0.05
AMP-95 0.45 0.45
Purified Water QS QS
pH 7.8 7.8
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Surfactant Solution Formulation (%w / % vol

Conponent A B Pol yquad(r) 0.001 0.001 ALDOX(r) 0.0005
WO 28803390¢ EO) 45- (BO)io - 0.1 Tetronic(r)1304 PCODESHODER7012

Sorbitol 1.2 1.2 EDTA 0.05 0.05 Boric Acid 0.6 0.6

SodiumCitrate 0.65 0.65 SodiumChloride 0.1 0.1

EDTA 0.05 0.05 AMP-95 0.45 0.45 Purified Water @5 (S

PH 7.8 71 8 15 -24 WO 2008/ 073909 PCT/ US2007/ 087012
Cygl e Cont act I ment for ri.ous: Lens Types

e ey SO IV E Rt PRI 6 T
FOMMNCAt j-on—BFormulatign Formildtion B A A 00000

1000 2 0 0 A&eureX o o 76 0 Acuvue Advance
Formulation Formulation B Formulation | Formulation B

A A

0 0 0 0 0

1 0 0 0 0

2 0 0 76 0

3 0 0 76 0

4 0 0 76 0

5 0 0 47 0

6 0 0 93 0

7 0 0 82 0

8 0 0 88 0

The above data demonstrate that the contact angles for the Acuvue 2 lens type
decreased for both Formulation A and B relative to control lenses. However, pre-
soaking the Acuvue Advance lenses in the solution containing 0.05% Tetronic® 1304
(Formulation A) showed relatively elevated contact angles. Comparatively, soaking
the Acuvue Advance lenses in the binary solution (Formulation B) containing both
0.1% (EO)4s-(BO)1o and 0.05% Tetronic® 1304 led to a significant reduction in the

contact angle, thereby improving wettability of the lenses.
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88 0 The above data denonstrate that the contact
w@r@Be39Dr the Acuvue 2 lens type 5 decreasedp¢DUSHOT/IB7012

Formul ation A and B relative to control |enses.

However, pre- soaking the Acuvue Advance | enses in the

sol ution containing 0.05% Tetronic(r) 1304

(Formul ation A) showed refghivigl Yy el evat ed cont act

angl es. Conparatively, soaking the Acuvue Advance

| enses in the binary solution (Formnulation B)

!&FO@ aining both 0.1% (EO 45-(BOio and 0.05%

‘c(r) 1304 led to a significant reduction in the

10 contact angle, thereby inproving wettability of the

| enses. -25 WO 2008/ 073909 PCT/ US2007/ 087012 CLAI M5

Ine ClAai ephtBalmic p@mpmmqmpwnﬂ@m@sﬁffeww e@Aprt &ff #fgleagh one

ef eCt{hg Uléx% B¢ QDo ymer, hay 0 weight in
B oy BT P el ShelrrsERRt SPEepeniaine ¢ gy oie
tieayindg & 800 a6 ul 6u,008eDahbnd randtdmeo}saﬁ@m@eﬂlym&emble vehicle

100, 000 Dal tons and an ophthal m cal |y accept abl e

thes¢foel e therefor. 10 2. A conposition according to

claim1, wherein the poly(oxyethylene)-

pol y(oxybutyl ene) bl ock copolyner is of the formula

2( EO) i BQniposiddar atddrding S toartlaiint Eg@hektay i g §Bly€dé@éﬂlg%ne)
value of 10 to 1000 and n is an integer having

palyéragetylang) bbcbfcoﬁaljnmellﬂ@ﬁ thd&rﬁlul M&D)nl, whereln m is an
according to claim 2, wherein mis greater than n.

integer having an average value of 10 to 1000 and n’1s an integer having an average

value of 5 to 1000.
3. A composition according to claim 2, wherein m is greater than n.

4. A composition according to claim 3, wherein the ratio of m to n is in the range

of about 2 : 1 to about 10 : 1.

5. A composition according to claim 4, wherein the ratio of m to n is in the range

of about 3 : 1 to about 6:1.

6. A composition according to claim 5, wherein the average value of m is 45 and

the average value of n is 10.
7. A composition according to claim 1, wherein the poly(oxyethylene)-

poly(oxybutylene) block copolymer has a molecular weight in the range of 1,000 to
50,000 Daltons.
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4. A conposition according to claim3, wherein the
ratio of mtonis in the range of about 2 : 1 to

wW@bwan7i02 1. 20 5. A conposition accordi ng to BCHUA047/087012

wherein the ratio of mto nis in the range of about

3: to about 6: 1. A conposition accordin
8¢l ai m 5LOmMEOsONN a@‘lﬁ)églag 19’al7t o e | be 4 BohiRRyeglene)-
t

o Saras ?o“?cgﬁnﬁly&m%%? e B by g gf 2000 o

lpﬁDQ¢EMymytylene) bl ock copol yner has a nol ecul ar

wei ght in the range of 1,000 to 50,000 Daltons. 30

-26 WD 2008/ 073909 PCT/ US2007/ 087012 8. A composition

gaccondi pgy ][56&1&1@' %&dﬂi@%ﬁhﬁ tihe v@&kéﬁﬁ Oweet gbﬂ'rygdk%):fhylene)-

pol y( oxybutyl ene) bl ock” copol ymér has a nole r

pobiglybuiytenehbloclapgmlypheds 00hetformul®, 000 Dal tons. s 9.

A conposition according claiml1, wherein the

R y(axyef hyl enepy pol y(oxybutyl ene) bl ock copol yner

'S t r a OmOnNH wherein Ris selected

frommthe p| c i sting of hydrogen, nethyl, ethyl,

propyl and bu ; mis an integer having an average

value of 10 to 1000; and n is an integer io0 having an

waesilgeisvelaseedoforh the gﬂcﬁ@Ocon&'ﬁtinngﬁ hmhogd:rt irnmhyl ethyl propyl

a ing to cIa|n19 wherein Ris

a%«i g\&%{ 0 13,3 {ndegs hagng 4 &V?raa%\gal% 05\1/% Foaé%oqf éP@;é‘ 16@“ integer
£§y$p§ ol according to claim1, further

hé—&l ?‘?S‘?’%& égﬁ ef ecﬂt |1v0g6armunt of a

poly(oxyethylene) poly(oxypropylene) bl ock copol yner.

égl yéO)(io OS LOtélI gc)%ora Odélaigﬂ bow ler%inni{]ig' ’me\M]yqr l%l Iyastarllleaverage

value of 45; and n has an average value of 10.

11. A composition according to claim 1, further comprising an effective amount of

a poly(oxyethylene)-poly(oxypropylene) block copolymer.

12. A composition according to claim 11, wherein the poly(oxyethylene)-

poly(oxybutylene) block copolymer comprises poloxamine 1304.
13. A composition according to claim 1, wherein the composition is a sterile
aqueous solution for treating a contact lens, said solution having an osmolality of 200

to 400 milliosmoles/kilogram.

14. A composition according to claim 13, further comprising an ophthalmically

acceptable antimicrobial agent in an amount effective to disinfect a contact lens.

15. A composition according to claim 14, wherein said antimicrobial agent

comprises polyquaternium-1.
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pol y(oxybutyl ene) bl ock copol ynmer conprises pol oxam ne
1304. 20 13. A conposition according to claim1,

wWoL@Be7I0e he conposition is a sterile aqueousPEGDUSLNTIRT012
for treating a contact |lens, said solution having an
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194, Ejan agRotdueote 9%151 Lowlaqr%mm%o QY §ofFing Said block
&gdrgrnblsat%oﬁ&n%n&bafgrb@ﬁ{d W, v@gceptabl e antim crobi al
agent in an anount effective to disinfect a contact
| ens. 15. A conposition according to cI a| m 14, wherein
aid antimcrobial agent c i ses te m 1
2 - 27 SABPOSSP 0 ¢ L loiil L?%ggb 1098y TE @ &100 copolymer
s cSRUMRSdd 91, Oge/gg)r@lg%gwtvo claim1, wherein the solution
contains said block copol yner at a concentration of
0.001 to 1% wv. 17. A corrp05|t| on accordl ng to claim
6, erein the bl ock copol ncent ati.o
15 s oSS GoCOTNE ARG B 1 oM aEEor by 1ot copolymer
cSh@hthhdofy is 0hes & M28he bl ock copol ymer  concentrati on
iIs 0.1 %to 0.2%wv. 10 19. A conposition according
to claim18, wherein the bl ock copol yner
oncentration is 0.1 %wv. 20. A neth treating a
ont oo aSagieo Elabn a6 vtteiaha e sridits "o
chi@nirh§itsisorieglean the |l ens, which conprises applying
an effective anount of a conposition is according to
any one of clainms 1-19 to the lens. -28
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20. A method of treating a contact lens to modify the surface characteristics of the
lens or clean the lens, which comprises applying an effective amount of a composition

15 according to any one of claims 1-19 to the lens.
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