OPHTHALM C COVPCOSI TI ONS W TH AN AMPHOTERI C SURFACTANT AND HYALURONI C ACI D
The present invention relates to ophthalmc conpositions with an anphoteric
surfactant am®d HYEPI#Bni c acid. The invention is also di rEET’gﬁmf’%mtg% use
of the ophthal m c conpositions to clean and di sinfect contact |enses.
Background of the Invention During normal use, contact |enses
becone soiled or contamnated with a wide variety of conpounds that can

degrade | ens perfornance For exa %Egs conme soiled
wi th biol ogi cal nat &EHIEAL cﬁﬁfmm present in
the tear fluid and which 4R so, by handling of

the contact |ens, sebum (skin 0|I) or cosnetics or ot her materl als can soil
t he contact |ens._These hiol OH’% cla and tE terna contat nant can af f ect
visual acuity andTHaTEHIMERSEEE ROBYPYMIGIOPosEons & %%’P? “to renove
any debris fs[n@zf&ahhzﬁzd|h?ﬂ§roﬁﬂﬁ&;@.€ﬁlcfsmenﬁ@nb hisudickced nd e n@blféletosiehal\mtm d I ens
care solution that con m%% onrg g zac{%nC| eani ng conponents.

Opht hal i ¢ EB’Hﬁﬁgi(’P‘f‘Sﬁ 2 PP HTEEHS §"%ns care sol ution nust al so

contai n one _or tant conponents. Presently, the two nost

popul ar di sﬁﬁf‘égff’ 'ﬁtoqﬂ? ﬂB%“gnPs are pol y(hexanet hyl ene bi guani de), at tines
referred to as PI—!MBmgmodﬁAPBe @ndctpolssshgedres seilehericontaminated wilsa widgt ed, Pl - 1MVB
S Presently, iass oo ﬁlgg'stt%}:an& Se RAL SerPAhL ORS exahPESE B MBRAsd care
sol utions répresent a |ca I nprovenent in patient confort and

antim crobi hd:coelf:fs«ststi Weh@mm@bmfara@oﬁuﬂbasmtmmfﬂ@rds et 4repreveabin de tear
component . abia ¥y hich Ahethd e RRY AL rmgd @phﬂdnﬁg%mreeﬁtacﬂéaerseoan@@ahns a

t radeof f be ween e concentration of the antimcrobial conponent in the
sol ution andltdneosgetifsor pthentprsariabssarepililie eamactiens; dhese b‘BiPéwFJG’mii geriplde
commer ci al 9:1 ?f?@{;(‘c& amltﬁgagﬂa\émyejnh%&eﬁt&Menbg@dauﬁhgneﬁt&%pb@mw ove the
antim crobia Icacy o he cornfort level to the patient. by chemcally
nmodi fyi ng PievBye any debris fwm th*t feey pyefeqear copirisd eomicEalis e Bith Aderp&AT ent conf ort
has been ths%mnﬁaﬁ@%ﬁﬁain%eo&rnroml%tngagepé@n@r hydrating agents to the I|ens
care solutions. For exanple, U S. Patent . 7,135,442 describes the use of

dexpant henol in %H@aiﬂﬁédoﬁx@om&nbfddﬂela&ug% lefd &aﬁk}'b@lunoxﬁﬁﬁ@hls@bomahﬂ odesr sai d
that the dexpanthenol hel ps to staglllze or mnllmcfe t he disru t|on of the
aqueous | achery figinfk qceyfépmswgiﬁr Preanti e odstRoPHIAr feqan, EOROPEEBE ut i ons.
U. S. Pat entyoNohexBmdtifQer 2fhulidfantinededasciiab eEvorepiPBhalni ¢, artificial
tear conposition that contains fromO0.05%to 2% by wei ght hyal uronic acid
(sodium hyeﬂ"b’ﬂ%%{f”é‘j“ "The viscoel astic properties of hyal uronl c acid, that
is, hard elastic, unde ditions th h less visgo Pl}lﬁ;gfer smal |
shear forces enaff 88y M’SWESQ RS ntéas??geg FA* 3urt1’8’tls onesaes a shock
absor ber f oksedcart @dﬂuiﬁﬁk tepresanda tigra SeagsimpBivamert yn ;talnatt eahios rpd Gantiaohial

recogni zed

Loar . hyal SPORVEsRsoRPr ST iarest R e COb Rl A A PSR R i 0 T L '

drop. The pmirﬁma:bﬁrcosmmfmcmantcme&zssxaradewfbeweeameconcmem}meofdeqqat ured tear

t th t t , : while th
protel e 2B, SRS ALDTER Gl O ISy RSk Enggso v | © he
Appl i cat i oits (vlaabbmmmnaMcmcwt@@i@Eﬁwﬂ)aw@mdirdﬁéﬁd taimpone det | ens care
sol ution t h 1m1crogxafje%c%c@or%e c%ﬁﬁcﬁ{:fa@g! ltéjt'ﬁe )Mt:*e{ﬁ b?/ cHQxluga(ﬂy Inﬁ}gif%%%gﬁ BOf 5000

dal tons or? greate non-enzymati c protern’renove to 10 wt. a
noni oni ¢ surf act \Q:]a BachQo WprdBinAbleR c RRbM WRI &dﬂé%@ﬁ%ﬁ&ﬂ&e (0. 00001
to 1 w.%. An e@egrir%f” 8% Eli,ltl%n p|rs rbg?%v?dgd gs Exaerrpl No. 5. This

sol uti on i sreiforegens. ootzy tinggecalita the parais siicas: Fer eamie%J |§0F36%5NP ne
(Tetroni CS% %‘3]50421& dc&rz&%%@%c #d@ﬁ%ﬁ@lﬁ] mnélrﬁ@cm Witk tEé'N@ar'aﬂboﬁol%ﬂﬁQh ate

buffer. plication of fluorescein to the cornea and the
subsequent!t wmdé*eaf rheéewlaheqlaannsaq ft%béhﬁeﬁf BiNyRige de HEFHPH AEHE GHOET ved
response g 1 AGLER 0 RN RO tremt lH @gnestibe, t ool to assess the
physi ol ogi cal” status of the cornea surface. dinicians are cautioned,
however, not to extrapolate fromthe clear clinical significance of hlgh
intensity, gross staining associated with corneal |esions and di sease down
to the nmeaning of superficial punctate corneal staining. Superficial
punctate patterns of fluorescein dye fluorescence are to be vi ewed
differently from nonsuperficial coalesced injury-related staining based on
their conmmon characteristics (superficial, transient and asynptonatic). For
an extensive background and review on this subject, one is referred to
ward, K W, "Superficial Punctate Fluorescein Staining of the Ccul ar
Surface", Optonetry and Vision Science 2008, 850) 1I. Beginning in
the 1980's, with the growi ng nmarket of contact |ens use, the nunber of
descriptive case studies of superficial punctate corneal staining has



Figure 3 is a plot showng the overall results of a clinical conparison
between the test solution and control solution for confort upon insertion.
Figure 4 is avphotoesbmwi ng the overall results of a clini €8I/ UEHHEP#E0N
bet ween the test solution and control solution for cleanliness of |ens at
end of day. Figure 5is a plot showing the overall results of a clinical
conpari son between the test solution and control solution for confort at
end of day. Detailed Description of the Inpveption i cants and
others at Bausch &-%:8aniive 7&%%5@8’50&%@5?%? @b‘)pm]ilﬁjé}‘%a’g’ﬁﬁ’ﬁwt?ﬁal mic
formul ati Onsco%t)smtﬁﬁhaa%orhatalssmﬁxao e55aed 20t lbpmtghﬁﬁyamtd Qugshdalove, such |ens

care sol utions nust satisfy a.nunber o nct i on teristics. First,
the sol uti orf¥alHpgatelJde ¥seostasi RPRSEHF A yéls‘i"cl“i“'t%? ‘3‘?8‘3‘?’&%@6@ FENRERBY t ear

proteins andsoh&ﬂcﬁns'tﬂoﬂktd&ss&&scw@ uhd@Smell fiedr Bk ednabiks Ioanta 40[nNd BasicAdcond,

t he solutlons must nlflcan i,sinfecting ability against a
nunber of diFtEPRHE %&%ﬁ%ﬁqf 8°‘fi'ﬁr?§iﬁ g?‘F%F?‘lgghoﬁitﬁeﬁfah?rhéa’g%?’ut i ons nust
remai n conf qedoghiked thad iftohe weend atita domanqaaunfmmm 14 thehmritfiatei! veat, hgdlirongé g as
wel |l as provide a platfo rovi.de addi | rotetlonto
t he ocul ar &88'Pth?8?}t"tf% wqﬂg gsgfj 65[“ We{ f}mstlﬁ’ NP8 Bxamer Sm?amg faéﬂg t
shri nkage or} esmat reinong: cmfxantrla@temngteads sfnﬁeﬁaentonmmteatstfrohreammﬁtvmat anget whi ch
in turn can, lead,to,J s |n vi sual r pronounced | ens
Fllernts% whﬂlgthg wererr% ng yor] §Jeet[y§ %ngnHG? @5? Qt?io

novenent . €ss perceptions he~“sol'uti ons shoul d have a
super fi ci al punct@éﬁ%pqtca%ﬁ'@atatﬂtttg 11491128 AQUL SR iefiXGREdS Lhe
staining profiles of present” conmercial |ens ca utions I n

addi ti on t osditiongliat irkdesapel sehbaride with i grojcgular weight 96500 iddrenmrersareatdr 8o pass a
stringent t r i men"
esting.  Ant SRPEEPARGho bl Bind b b B, e R Bl o

di si nf ect safdta poginieric oreecrvatye(0ged] e drtdeot Alne?ﬁgfé@arbrﬁ%ltm@at previged'asegi men”
testing forgt ztz&rswtgtsa%n iffo 3k %@wt«:t%tmmpt;gmtm ftr@m%paogmpc and

Drug Adm ni st t| as a no rub, contact [ens cleanin
di si nfecti n(;TCB‘@ﬂi%t il&ﬁ GN'%W Yo¥reHaT Aried cenmpeSTHNBisa Bhesphaty b&@%‘el oprent f ai |
to pass the reginen test wth each and every silicone hydr %@ contact |ens

in the U S. markdhe aprlipgiion ofdqossstedyodResiomep Erdohe BOsaapet Fbirierint est i s
provi ded Urtflﬁﬁtatﬁﬁ@n@r&&kbté@r@@@ftﬂgo@@aﬂlsﬁﬁnéeﬂs txtuo&énearaﬁt inSpakthr Biagridage

opht hal m ¢ conposi ti ons escr | bed d cl ai rretd ress each of these
functional PYQISEHEPE 3"5“3‘ Togical satus ale eHfR SUClatfe \FINSHRE AT 521689 gr am and
their i nvesfolwgadns thfrapi&l&EﬁFdﬁUﬁleOlahtchﬂlkiﬂsignfﬁeﬁd&blbﬂitgtﬂlﬁﬁndn@cgrbs@ at | east
three inportant insj g %tl ong thatt contain 3?t}%al uroni c acid
tend to exHiAIte FEEEE %‘@FPV‘E’? elS‘OB?ﬁ‘ét SEE° 80Nt 19 P TRER of HBEESPor nul at i ons
that do notpugii¢ &irfeal i€nid pkdicial m@chtylpsmemsm/ﬂuorbshanaya fnirdcaatbd #s5t00f t he
hyal uroni ¢ acj d ar t interac cationic-charged ant.i m crobi al
Component o e dirred BRERRD Go BomfiaiFitete P AR FABPE SR AT 1 brve and
pol yquat emcbtﬁinﬂm chekicedstick (vappfidserameienfand tmgmatmsmhm@et%m suedshet ant  of

gener al pears unter th ter.ac h nlonlc
sites of h%gﬂﬁ?ﬁﬂt%ﬁ ﬂﬂﬂtﬂéggaﬁ?ﬂ%(%emrqﬁﬁ%é @b akg&b llmgftéﬁwﬁﬁ% resul t
is a |l ens GapessolSibiep of hacewhidyiats’, Opomptry orddlisitn Sdéndal008cki(Milty and

bi oci dal stability with minimal or little inpact on the observed benefits
that hyal uroni c Begindinpirotht d@#9)s, with the groTtives raarphi of emlaet lsunfadeannserof gener al
formul a | e

proper 1 es NS LAE SpBE NI PHILER Bk S R L A ol s
of corrpounutsrawmvﬂdthasgtﬁét pleviergnecipésntséhaapers! tar eerdtrad avedol thed by a fully
quat em ZedﬂﬁHrésEeﬁS@ﬂg;ﬁ& Qs%c?a@é& W3 DAL AN R dre é’dﬂﬁe‘&fﬂt&mﬂg’ RREME hiRfat Meal kal i ne
sol utions nmeans betai nes are present only as zwtterions at
near neut rséwdrqms a whole do pr,sszmde Broengfin aprelt BaicHey Snies dosbpotpsflegt cptetly

quat er ni zeg; u%] HhA98H: i ﬁctat!bclﬂ)’épt&%ﬁ@b@% and¥AferMentah& iRhdedemafRuRS, Of the
quatem zed n|trogen is an al kyl chain with eight to sixteen carbon atons.
One cl ass of betaines is the sul fobetaines or hydroxysul fobetaines in which
t he carboxylic group of alkyl betaine is replaced by sulfonate. In

hydr oxysul f obet ai nes a hydroxy-group i s positioned on one of the al kyl ene
carbons that extend fromthe quatem zed nitrogen to the sulfonate. In

al I cyl am do bet ai nes, an am de group i5 inserted as a |ink between the

hydr ophobi c C8-C16a|ky| chain and the quatem zed nitrogen. Accordingly, the
invention is directed to ophthal m c conpositions conprising: 0.1 ppmto 10
ppm of a cationic antim crobial conponent selected fromthe group

consi sting of biguanides, polyneric biguanides, quaternium anmoni um
conpounds and any one m xture thereof; 0.005 wt.%to 0.15 wt. % of

hyal uronic acid; and 0.01 wt.%to 1.0 w . 960f an anphoterlc surfactant of

Yy P —




R HRL--...."--NN..--/R4 SO3 IIl mR 3- 0 wherein RL is a C8-Cl6al kyl, and
m and n are independently selected from2, 3, 4 or 5; R2 and R3 are each

i ndependent | wesmbeete@d from a Cl- C4al kyl optional |y subst PEUURHSAI7E441
hydroxyl; and R4 is a C2-CBal kyl ene optionally substituted with hydroxyl.
The nost common al kyl am do bet ai nes are al kyl am dopr opyl betaines, e.g.,
cocoani dopropyl di methyl betaine and |auroyl am dopropyl dimet hyI bet ai ne.

Hyal uronic acid is a linear polysaccharide (|ong-chain hiol olg ngol yner)
formed by réavéﬁaptﬂcwgela@pga@&fﬁrarsm@’l%ﬁ%w@w@owgfieék%%%@ egrtPB A ©Eei d and

N-acetyl - D- Qhﬁé&%@nﬂlé@@ﬁﬂéléﬁkﬁﬁr@Mve&{ekn SlewaBpbrd (tHat 4otentpt Bbcdﬁ&’acdéri‘ze kienkages.

Hyal uronic acid is_disting ui shed from.the ot herH%I ycosa] nog ca as it
is free f roﬁ?‘é’iﬁ%P%ﬁ*}Perr?‘ﬁl@é‘“‘F‘ﬁe RN 2 2P CmgRlsme ‘{V'EP]Qir oni c
acid is ubi qu Et{é!:ésexis@ a@Bﬂrémioa betwfeénhummimgmﬁhe ﬁxﬁtﬂﬁtﬁﬂtolfadrh@nmfe@hmﬁ in soft
connective tissue. &;{z an i ort? ro e for Q mechani cal and
transport ptﬂgﬁﬁs@g‘se“ﬁmﬁﬁ %8‘81?}“8“8 or clipica é‘?‘?é‘%s‘ﬁ’P%f‘iC FS(S?)E?TE the joints and
,[ Ihgl \C/l: : ?/ egﬁst Bg d;’fe(r)eftl]%i%rﬁ%tagy%lchsconbemsr}gatlﬁnﬁglexm m?he iens ca efg{itEO%%ar‘feggpggePLeOf

opht hal m ¢ (A(pmiﬂamskgugﬂﬁauaarﬂ@iamlpmﬂopthhatm!camn;pn’sato&!:thatbmbiogiwad towssues or
cells fromco sive forces. I S n
proposed as S%ﬁg{c@iWﬂSﬁt S mm g@{?g{"%g{%gm%%k ﬁ%ﬁﬁ)ﬁegﬂ)@%ﬁg‘é‘gﬁsﬁ%ﬁ& or
cataract sumgeriy.cofibaitiohs doézicabtaddo pqmp@mnhéminut chmyrmbitiopriesribei hreint hat i s,
hard el astic _under s Y v mal | shear
forces enabf“eg ﬁexcfzelﬁirtgengiuﬁergglg Iu{'%aqggoé%a#‘?mn% E%?%eldgﬁﬁg%&gusﬁ A éabsor ber
for cells amhttonsmstiy ddytbd memseti ¢ acid al so has a relatively I arge capacity
to absorb and hold water. The stated properties of hyaluronic acid are
dependent ofumimeryviltieciaventionei ght, the sol uti on concentration, and

physi ol ogi cal paTﬁ\Em'v%oﬁ%%@&&ﬁ@Bbfﬁ%‘fmwtcBﬁ ésnﬁinyb@wsmghm Bs 1816 Aol e and
forma continuous network in solution, PI gives the s stem i nteresting
properties, ofgwewwnpm@ﬁm@é@w%mrea@wﬁ ?O&h@ﬂﬁgéﬁﬁgb‘%ﬂeﬁl ty that is
uni que for | i Bed ) & 5L dn® Prixtur¥Bereof:

2009/ 09702@%82@%‘%?’9%?%1 bl g?’é%t gg%ﬂt %Igl conpositions wll also
i ncl ude an GISIwRYelodbisart % ehfyslievic asid] W0 vt tn %ﬁj‘éﬁ'%é’?ﬁhﬁ“&l’ 8¥%foni um
conpounds (g, gk diMGnSMBbinul! ecul es) and polymers and | ow and high

nmol ecul ar wei ght biguani des. For exanpl e, biguanides include the free bases
or salts of alexidiate, chl orhexidi ne, hexamnet hyl ene bi guani des and their

pol ymers, and conbi }natl ons thereof The salts of alexidine and chl orhexidi ne
can be either og er-$%hor gahi ¢ and include gluconates, nitrates,

acet at es, phospha% , sulfates, halides and the I|ike. In a preferred
enbodi nent, the conposition w I | include a polyneric biguani de known as

pol y( hexannsﬂmhy:inéﬁes B ioHi@H1) dBPC(PR\VBhagin RAPBY s-Eontreropfierdally sudstaptbdblte fr om
Zeneca, Wk”aﬁ \9h O (D5 1139k &::G%é&%%rﬂ?c{eﬁen Cleds J?{o%etg CedfiMB 1S
‘present in Hhe conpositl oné from ppm pmor from pmto 2 ppm
Anot her bi gmgyﬁodgo{pfopyhmgﬂég& a {CgCsalkylene optionally substnuted with hydroxyl

1,1 - hexa Hg@% WelbE=Tal] rred to in
the art arsTE%tffé)glEL dﬁgéaloﬁgﬂ%%g%l In b8y pres ggh{i’m%%%ng}éﬁ%ﬁet&l ons from
0.5 ppm toccﬁtqmmsem alﬁCFiOM‘@C‘Bafp?@ﬁa tikipope, bbfiwge contact iensehe of the nore conmon
quat ernary ammoni um conpounds i s a44-tris(2- hydroxyet hyo-amoni um

chl ori de- ZBbﬁﬁI@ﬁWi}me[hflh‘ﬂWE‘lghyl anmoni um chl ori de- 2-

but enyl1]-0-tri s(2-hydroxyethyl) ammoni um chl oride, also referred toin the
art as pol Jguateaton tithoe beteputderioad Qﬂfam?ofﬁ? VeGP BUAYYIR rydsatad |y
referred ti Me EJ&&nQJnSfm??Fgur’@Q'IV@ uﬁae&&@feum undérstbstf, BEVAB, at @Bbrake
identified by a particu 55 ]:I]IL‘ J& %gr?atlon ﬁuch as

pol yquat erHUTSEO AN S HHHE TESI F'C”;ﬁ%q‘gdfﬁﬁ‘fté’r“ﬁf‘ PSR {Pquat er ni um 1
i S presentftier it tepiMchaddlGmednposi tions from 0.5 ppmto 3 ppm Attenpts
to increase the concentration of pol yquaternium1l beyond 3 ppmin the
conpositions results in the formation of a precipitate. The precipitate is
believed to be the conpl exati on product of hyaluronic acid and

pol yquat er ni um 1. : Pol yquaternium 42 is al so one of the nore
preferred pol yquaterniumdi sinfectants, see, U S. Patent No. 5, 300, 296.

Pol yquat ernium 42 is present in the ophthal nic conpositions from5 ppmto
50 ppm It is to be understood by those in the art that the

conposi tions can include one or nore of the antim crobial conponents

descri bed above. For exanple, in one enbodi nent, the ophthal mc
conpositions include polyquaterniuml1 in conbination with a biguanide

anti m crobi al conponent such as pol y(hexanet hyl ene bi guani de). The

pol yquaternium! is present in relatively |ow concentrations, that is, from



(individually or in conbination) in anpbunts up to 2 %W v. One preferred
surfactant class are the nonionic surfactants. The surfactant should be
sol ubl e in tveobwmwss7emre sol ution and nonirritating to ey&CTLSYY&EL 4 Nuny
noni oni ¢ surfactants conprise one or nore chains or polyneric conponents
havi ng oxyal kyl ene (--0--R--) repeats units wherein R has 2 to 6 carbon
atons. Preferred non-ionic surfact ants conprise bl ock polymers of two or
nor e dlfferent ki nds of Oxég é’ ene regﬁgt[ unii h r at ho of different
repeat uni t sEEWEdIHE RSB he pYesg!! FHs 814 flinie ?Wnpa’é?ﬂ‘ §?N§fé"t 5 'non-i oni ¢
surfactants donglbkael pakyesiitngnchoglsyCalmfesitds sedf fatty acids, e.g
coconut, pol ysorbate, polyoxyethylene or poiyoxypropyl ene ethers of higher
al kanes ( C2-KG8yre 2 xapiglsksving tht vesallobasofl andinicdiecopphymo birate tROeftavai | abl e

der the t k. T 23) | | eth
l(JI;B]r Iejr ( r)635; % gr?ermd covifcﬁ:nc(lut on% eaﬂ?‘n é’s%)er% %%bs%gt% §523 glcj)lr zoxget ﬁ;/l ene

(25) propyl el-qg{rcg;’ %G9 lot?ﬁcﬁ{gqrxceo‘feétﬂ r@sﬁftg 3{ a@hgé;l@)mp§$sbll1 Let@%tﬂt{betéstpr eferred
sur fact ant articular non-itonic surfactant consisting of a
pol y( oxypr orﬁyluevref)nd Gpiﬁtoyémvétfﬁyp@f?@)@%@%'tmbf et hyl ene di am ne having a
mol ecul ar wei ght from about 6,000 to about 24,000 daltons wherein at | east
40 wei ght pdigent is@plos gowngderaveral sespit §f esiyiet! fymeaiisgn betkess thsdesh f ound t o
be particul agiorBfY 3td0RAkSn fPEickiteds Bf Ghearhdgr @Rd condi tioni ng both sof t
and hard contact |enses. The CTFA Cosnetic Ingredient Dictionary's adopted
name for thirgpugs iR pot shwrnfga&toaatasrdssnspmh@mea Bémpabs@ibetiltieh @etaNt S are
avai |l abl e from BASF P "gﬁ I(\g{)an g%}te M ch., under Tetronice.
Particul arl 90 @T&S’d‘n?j ST s§”§?‘éf°65cl P8 Ypol oxami ne 1107 or pol oxam ne
1304. The f 0 ( ene) pol y(oxypropyl ene) bl ock pol yner
surfactants aﬁ?‘*g’%ﬁ é%@%ﬁtﬂ "%t in a total anount from0.0 to 2 9% v,
fromO. to 1 %V\//A@phmntsfandmthﬁsaﬁaascﬁ L8LOwY have developedmdagsald goersunf seri es
o Surf act 2 Midai @ ot SRkl (1S, DR ARLA,AAIPRSLLRNS: ashe, LR OLGEATEY
avai l abl e umt&mnﬂlnum w@(amymb@@ﬁfmptmnaﬂ chgraeterasitiba Hlinst, thISQ’hﬂBASFl)JSf | n
accor dance sEe@s lee r@%g i 9% Jve xla tﬁﬂ@ﬁ)t&t&%g%&”ﬁq a% l&%ﬂ as other
pon(oxyeth@ ene oxy opy enej bl oc opol yners | have nol ecul ar
wei ghts fr m@@mm:a@tm@@waélthe@n@uw nfysopsgeOGgtidranriuniectipg @glitydal t ons.
Specific e MGl oA Bamat ol oxaner
108, pol oxa%E%Lt%Qggger%FoI@ﬁ%@%% pol gxarrgr§l Tﬁ{daﬁg (g%((nadrr%g&wg‘gn al
pol oxaner 4@mforpaletid @gp@lﬁdcy CW&W%@W@%‘(@“&D&@ﬁ‘h@’cﬁswﬂfvhi@ﬁ@la@@?r@r 237 or
pol oxamer ﬁp?deeTJa&mB g ;99&&%%@5 Both a@@@r}acpoﬁaﬁgwepgomhﬁﬂ@ nfl ock
pol ymer surfactants w enera present In a total anmopunt fromo0.0 to
2 9w v, fromssignigcapt %rm}iage Obsweﬁiw@ﬁf éwzlaﬂbdléfe@nbwvct lens materigipeidrs car e
sol utions ¢gh cal gy b NeS HdRuA aah@sdammma% gm&fnoedtiaqswélhak OQx'ﬁE%' y
corrpatlble salt, that is represénted by the followng fornula. ( CH2) b IX
- (- H2C- CH2¥idrpss ket peEcepiep) He-Foltiens Shw% have g spgeliriad pungtatgromeal sigiined ar e
i ndependen&dﬁzé@h%ﬁﬁ&%%ﬁ@@ﬂsltwswﬁ O%spr&fi%fqgrés&té}@m@aeﬂ‘aﬂe@ma& Orufgnsl; Xl is
a phosphonic acid group (i hydr oxy, am ne or hydrogen; and X2
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between the anionic sites of hyaluronic and the cationic antimicrobial components. The
result is a lens care soiution that exhibits exceptional biocidal activity and biocidal stability

with minimal or little impact on the observed benefits that hyaluronic acid provides.

The amphoteric surfactants of general formula I are surface-active compounds
with both acidic and alkaline properties. The amphoteric surfactants of general formuia I
include a class of compounds known as betaines. The betaines are characterized by a fully
quaternized nitrogen atom and do not exhibit anionic properties in alkaline solutions,

which means that betaines are present only as zwitterions at near neutral pH.

All betaines are characterized by a fully quaternized nitrogen. In alkyl betaines,
one of the alkyt groups of the quaternized nitrogen is an alkyl chain with eight to sixteen
carbon atoms. One class of betaines is the sulfobetaines or hydroxysuifobetaines in which
the carboxylic group of alkyl betaine is replaced by sulfonate. In hydroxysulfobetaines a
hydroxy-group is positioned on one of the alkylene carbons that extend from the
quaternized nitrogen to the sulfonate. In alkylamido betaines, an amide group is inserted

as a link between the hydrophobic Cs-Ciealiyl chain and the quaternized nitrogen.

Accordingly, the invention is directed to ophthalmic compositions comprising:
0.1 ppm to 10 ppm of a cationic antimicrobial component selected from the group consisting
of biguanides, polymeric biguanides, quaternium ammonium compounds and any one

mixture thereof: 0.005 wt.% to 0.15 wt.% of hyaluronic acid; and 0.01 wt.% to 1.0 wt.% of

an amphoteric surfactant of general formula |
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wherein R' is R or «(CH;),-NHC(O)R, wherein R is a Cg-C)salkyl optionally
substituted with hydroxyl andnis 2, 3 or 4; R? and R? are each independently selected from
methyi, ethyl, propyl or iso-propyl; and R* is a Cy-Csalkylene optionally substituted with
hydroxyl.

In one embodiment, the hyaluronic acid is present from 0.002 wt.% to 0.04 wt.%,
and the cationic, antimicrobial component is poly(hexamethylene biguanide). Accordingly,
one of the more preferred compositions comprises 0.5 ppm to 3.0 ppm of
poly(hexamethylene biguanide); 0.002 wt.% to 0.04 wt.% hyaluronic acid; and 0.01 wt.% to
1 wt.% of an amphoteric surfactant of general formuia 1.

Certain sulfobetaines of general formula I are more preferred than others. For
example, Zwitergent®3-10 available from Calbiochem Company, is a sulfobetaine of general
formula I wherein R! is a straight, saturated alkyl with ten (10) carbons, R? and R? are each
methyl and R* is -CH,CH,CH,- (three carbons, (3)). Other sulfobetaines that can be used in
the ophthalmic compositions include the corresponding Zwitergent®3-08 (R'isaisa
straight, saturated alkyl with eight carbons), Zwitergent®3-12 (R is a is a straight, saturated
alkyl with twelve carbons), Zwitergent®3-14 (Rl is a ts a straight, saturated alkyt with
fourteen carbons) and Zwitergent®3-16 (R'is a is a straight, saturated alky! with sixteen
carbons). Accordingly, some of the more preferred the ophthalmic composition will include
a sulfobetaine of general formula Il wherein R’ is a Cg-Cjsalkyl and R? and R is methyl.

In another embodiment, the amphoteric surfactant of general formulalis a
hydroxysulfobetaine of general formula I

R2
R?//NLR,;»«SO{ I

RS
wherein R is a Cg-Csalkyl substituted with at least one hydroxyl; R* and R’ are each
independently selected from methyl, ethyl, propyl or iso-propyl; and R* is a Co-Csalkylene

substituted with at least one hydroxyl.
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O her contact | ens solutions according includes the follow ng ingredients

listed in Tables 3 to 5. Table 3. Conponent

In another embodiment, the amphoteric surfactant is an alkylamido betaine of

general formuia 111

R.?
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wherein R is 2 Cg-Cyealkyl, and m and n are independently selected from 2, 3, 4 or 3; R’
and R’ are each independently selected from & C;-Caalkyl optionally substituted with
hydroxyl; and R is a Cp-Cgalkylene optionally substituted with hydroxyl. The most
common alkylamido betaines are alkylamidopropyl betaines, e.g., cocoamidopropy!

dimethy] betaine and lauroyl amidopropy] dimethy! betaine.

Hyaluronic acid is a linear polysaccharide (long-chain biological polymer) formed
by repeating disaccharide units consisting of D-glucuronic acid and N-acetyl-D-glucosamine
tinked by B(1-3) and B(1-4) glycosidic linkages. Hyaluronic acid is distinguished from the
other glycosaminoglycans, as it is free from covalent links to protein and sulphonic groups.
Hyaluronic acid is ubiquitous in animals, with the highest concentration found in soft
connective tissue. It plays an important role for both mechanical and transport purposes in
the body; e.g., it gives elasticity o the joints and rigidity to the vertebrate disks, and it is also

an important component of the vitreous body of the eye.

Hyaluronic acid is accepted by the ophthaimic community as a compound that can
protect biological tissues or cells from compressive forces. Accordingly, hyaluronic acid has
been proposed as one component of a viscoelastic ophthalmic composition for cataract
surgery. The viscoelastic properties of hyaluronic acid, that is, hard elastic under static
conditions though less viscous under small shear forces enables hyaluronic acid te basically
function as a shock absorber for cells and tissues. Hyaluronic acid also has a relatively large
capacity to absorb and hold water. The stated properties of hyaluronic acid are dependent on

the molecular weight, the solution concentration, and physiclogical pH. At low

concentrations, the individual chains entangle and form a continuous network in solution,
which gives the system interesting properties, such as pronounced viscoelasticity and

pseudoplasticity that is unique for a water-soluble poiymer at low concentration,
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As stated, the compositions will also include an antimicrobial component selected
from quarternary ammonium compounds (including small molecules) and polymers and fow
and high molecular weight biguanides. For example, biguanides include the free bases or
salts of alexidine, chlorhexidine, hexamethylene biguanides and their polymers, and
combinations thereof. The salts of alexidine and chlorhexidine can be either organic or

inorganic and include giuconates, nitrates, acetates, phosphates, sulfates, halides and the like.

In a preferred embodiment, the composition will include a polymeric biguanide
known as poly(hexamethylene biguanide) (PHMB or PAPB) commercially available from
Zeneca, Wilmington, DE under the trademark Cosmocil™ CQ. The PHMB is present in the
compositions from 0.2 ppm to 5 ppm or from 0.5 ppm to 2 ppm.

Another biguanide of interest is 1,1’-hexamethylene-bis[5-(2-ethylhexyl)biguanide],
which is referred to in the art as “alexidine™. The alexidine is present in the compositions
from 0.5 ppm to 5 ppm or from 0.5 ppm to 2 ppm.

One of the more common quaternary ammonium compounds is a-{4-tris(2-
hydroxyethy!)-ammonium chloride-2-butenyl]poly|1-dimethyl ammonium chloride-2-
butenyl]-@-tris(2-hydroxyethyl} ammonium chioride, also referred to in the art as
polyquaternium-1. Quaternary ammonium compounds are generally referred to in the art as

“polyquaternium” disinfectants, and are identified by a particular number following the

designation such as polyquaterninm-1, polyquaternium-10 or polyquaternium-42,
Polyguaternium-1 is present in the ophthalmic compositions from 0.5 ppm to 3 ppm.
Attempts to increase the concentration of polyquaternium-1 beyond 3 ppm in the
compositions results in the formation of a precipitate. The precipitate is believed to be the

complexation product of hyahmronic acid and polyquaternium-1.

Polyquaternium-42 is also one of the more preferred polyquaternium disinfectants,

see, U.S. Patent No. 5,300,296, Polyquaternium-42 is present in the ophthalmic

compositions from 5 ppm to 30 ppm.

It is to be understood by those in the art that the compositions can include one or
more of the antimicrobial components described above. For example, in one embodiment,
the ophthalmic compositions include polyquaternium-1 in combination with a biguanide
antimicrobial component such as poly(hexamethylene biguanide). The polyquaternium-1 is

present in relatively low concentrations, that is, from 0.5 ppm to 3 ppm, relative to the
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reported concentration of polyquaternium-1 in both Opti-Free®Express and Opti-
Free®Replenish. Applicants believe that the polyquaternium-1 and the PHMB, in

combination, may enhance the biocidal efficacy of the ophthalmic compositions.

Contact Lens Care Compositions

The contact lens care solutions will very likely include a buffer system. By the terms
“buffer” or “buffer system” is meant a compound that, usually in combination with at least
one other compound, provides a buffering system in solution that exhibits buffering capacity,
that is, the capacity to neutralize, within limits, either acids or bases (alkali} with relatively

little or no change in the original pH. Generally, the buffering components are present from
0.05% to 2.5% {w/v) or from 0.1% to 1.5% (w/v).

The term “buffering capacity” is defined to mean the millimoles (mM) of strong acid
or base {or respectively, itydrogen or hydroxide ions) required to change the pH by one unit
when added to one liter (a standard unit) of the buffer solution. The buffer capacity wiil.
depend on the type and concentration of the buffer components. The buffer capacity is

measured from a starting pH of 6 to 8, preferably from 7.4 to §.4.

Borate buffers include, for example, boric acid and its salts, for example, sodium
borate or potassium borate. Borate buffers also include compounds such as potassium
tetraborate or potassium metaborate that produce borate acid or its salt in solutions. Borate
buffers are known for enhancing the efficacy of certain polymeric biguanides. For exampie,

U.S. Pat. No. 4,758,595 to Ogunbivi et al, describes that a contact-iens solution containing
PHMB can exhibit enhanced efficacy if combined with a borate buffer.

A phosphate buffer system preferably includes one or more monobasic phosphates,
dibasic phosphates and the like. Particularly useful phosphate buffers are those seiected from
phosphate salts of alkali and/or alkaline earth metals. Examples of suitable phosphate buffers
include one or more of sodium dibasic phosphate (Na;HPOy), sodium monobasic phosphate
(NaH,PO,) and potassium monobasic phosphate (KH2PO,4). The phosphate buffer

components frequently are used in amounts from 0.01% or to 0.5% (w/v), calculated as

phosphate ion.

Other known buffer compounds can optionally be added to the lens care

compositions, for example, citrates, citric acid, sodium bicarbonate, TRIS, and the like,



sorbitol 0.2 2.0 0.5 Propyl ene gl ycol
0.05 Boric acid 0.1 1.0 0.60 Sodiumborate 0.01 0.2 0.10

dr ox

ro

0.2 2.0 0.6 Pol oxam ne 1304 0.01 0.2

Yl guar

0.01 0.5 0. OW@MIY®rgent 03-10 0.01 0.2 hyal uronic aci d OPGHES2IEATHS

Other ingredients in the solution, while having other functions, may also affect the buffer

capacity, e.g., propylene glycol or glycerin,

A preferred buffer system is based upon boric acid/borate, a mono and/or dibasic
phosphate salt/phosphoric acid or a combined boric/phosphate buffer system. For example a
combined boric/phosphate buffer system can be formulated from a mixture of boric
acid/sodium borate and a monobasic/dibasic phosphate. In a combined boric/phosphate
buffer system, the phosphate buffer is used (in total) at a concentration of 0.004 10 0.2 M
{Molar), preferably 0.04 to 0.1 M. The borate buffer (in total) is used at a concentration of
0.02 to 0.8 M, preferably 0.07 to 0.2 M.

The lens care solutions can also include an effective amount of a surfactant
component, in addition to the amphoteric surfactant of general formula I, a viscosity inducing
or thickening component, a chelating or sequestering component, or a tonicity component.
The additional component or components can be selected from materials which are known to

be useful in contact lens care solutions and are included in amounts effective to provide the

desired functional characteristic.

Suitable surfactants can be cationic or nonionic, and are typically present
(individually or in combination) in amounts up to 2 %ew/v. One preferred surfactant class are
the nonionic surfactants. The surfactant should be soluble in the lens care solution and non-
irritating to eye tissues. Many nonionic surfactants comprise one or more chains or
polymeric components having oxyalkylene (--O--R--) repeats units wherein R has 2 to 6
carbon atoms. Preferred non-ionic surfactants comprise block polymers of two or more
different kinds of oxyalkylene repeat units, which ratio of different repeat units determines
the HLB of the surfactant. Satisfactory non-ionic surfactants include polyethylene glycol
esters of fatty acids, e.g. cocomut, polysorbate, polyoxyethylene or polyoxypropylene ethers
of higher alkanes (C;-C;3). Examples of this class include polysorbate 20 (available under
the trademark Tween® 20), poiyoxyethylene (23) laury! ether (Brij® 33), polyoxyethyene
(40) stearate (Myrj®52), polyoxyethylene {25} propylene glycol stearate (Atlas® G 2612).

Stif] another preferred surfactant is tyloxapol.

A particular non-ionic surfactant consisting of a poly(oxypropylene)-
poly{oxyethylene) adduct of ethylene diamine having a molecular weight from about 6,000 to

about 24,000 daltons wherein at least 40 weight percent of said adduct is poly(oxyethylene)

10
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has been found to be particularly advantageous for use in cleaning and conditioning both soft
and hard contact jenses, The CTFA Cosmetic Ingredient Dictionary's adopted name for this
group of surfactants is poloxamine. Such surfactants are available from BASF Wyandotte
Corp., Wyandotte, Mich., under Tetronic®. Particularly good results are obtained with
poloxamine 1107 or poloxamine 1304. The foregoing poly(oxyethylene) poly(oxypropylene)
block polymer surfactants will generaliy be present in a total amount from 0.0 to 2 %w/v,
from 0. to 1 % w/v, or from 0.2 10 0.8 %w/v

An analogous of series of surfactants, for use in the lens care compositions, is the
poloxamer series which is a poly{oxyethylene) poly(oxypropylene} block polymers available
under Pluronic® {commercially available form BASF). In accordance with one embodiment
of a iens care composition the poly(oxyethyiene)-poly(oxypropylene) block copolymers will
have molecular weights from 2500 to 13,000 daltons or from 6000 to about 12,000 daltons.
Specific examples of surfactants which are satisfactory include: poloxamer 108, poloxamer
188, poloxamer 237, poloxamer 238, poloxamer 288 and poloxamer 407. Particularly good
results are obtained with poloxamer 237 or poloxamer 407. The foregoing poly(oxyethylene)
poly(oxypropylene) block polymer surfactants will generally be present in a total amount

from 0.0 to 2 %w/v, from 0. to 1 % w/v, or from 0.2 to 0.8 %ow/v.
The lens care solutions can alsc include a phosphonic acid, or its physiologically

compatible salt, that is represented by the following formula:

X2
( IHz)b (i)!
1x~{+uct—?—fCHg:T“"0H
(?Hﬁd OH
N

wherein each of a, b, ¢, and d are independently selected from integers from 0 to 4, preferably
0 or 1; X' is a phosphonic acid group (i.e., P(COH);0), hydroxy, amine or hydrogen; and X?
and X’ are independently selected from the group consisting of halogen, hydroxy, amine,
carboxy, alkylcarbonyl, alkoxycarbonyl, or substituted or unsubstituted phenyl, and methyl.
Exemplary substituents on the phenyl are halogen, hydroxy, amine, carboxy and/or alkyl
groups, A particularly preferred species is that wherein a, b, ¢, and d in are zero, specifically

the tetrasodium salt of 1-hydroxyethylidene-1,1-diphosphonic acid, also referred to as
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tetrasodium etidronate, commercially available from Monsanto Company as DeQuest® 2016

diphesphonic acid sodium salt or phosphonate.

The lens care solutions can include dexpanthencl, which is an aicohol of pantothenic
acid, also called Provitamin B3, D-pantothenyi alcohol or D-pantherol. It has been stated
that dexpanthenol may play a role in stabilizing the lachrymal film at the eye surface
following placement of a contact lens on the eye. Dexpanthenol is preferably present in the

solution inn an amount from 0.2 to § % /v, from 0.5 t0 3 %w/y, or from | to 2 Y%ew/v.

The contact lens care solutions can also include a sugar alcohol such as sorbitol or
xylitol. Typically, dexpanthenol is used in combination with the sugar alcohol. The sugar

alcohol Is present in the iens care compositions in an amount from 0.4 to 5 %w/v or from (.8

to 3 %w/v.

The lens care solutions can also include one or more neutral or basic amino acids.

The neutral amino acids include: the alkyl-group-containing amino acids such as alanine,
isoleucine, valine, leucine and proline; hydroxyl-group-containing amino acids such as
serine, threonine and 4-hydroxyprolineg; thio-group-containing amino acids such as cysteine,
methionine and asparagine. Examples of the basic amino acid include lysine, histidine.and
arginine. The one or more neutral or basic amino acids are present in the compositions at a
total concentration of from 0.1 to 3 Yow/v.

The lens care sojutions can also include ghycolic acid, asparatic acid or any mixture of
the two at a total concentration of from 0.001% to 4% (w/v) or from 0.01% to 2.0% (w/v}). In
addition, the combined use of one or more amino acids and glycolic acid and/or asparatic acid
can lead to a reduction in the change of the size of the contact lens due to swelling and
shrinkage following placement in the lens solution.

The Iens care solutions can also include one or more comfort or cushioning
components, in addition to the hyaluronic acid. The comfort component can enhance and/or
prolong the cleaning and wetting activity of the surfactant component and/or condition the
lens surface rendering it more hydrophilic (less lipophilic) and/or {0 act as a demulcent on the
eye. The comfort component is believed to cushion the impact on the eye surface during
placement of the lens and serves also to alleviate eye irritation.

Suitable comfort components include, but are not limited to, water soluble natural

gums, cellulose-derived polymers and the like. Useful natural gums include guar gum, gum

12
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, Buffer fromtenporary or chronic eye
condi tionst¥n whiEh the{éyk's tear systen1f$jls to provide adequate tear
vol une or ar figmstabilinty necassary to r'enove irritating environnenta
contam nants sSgch as dust, pollen, or the like. The ophthal m c
conpositions clan al so be used as a preservative in pharnmaceutica

conposi tions stch as nasal sprays, ear and eye drops, suppositories, and
prescription and over-the-counter formulations containing a pharnaceuti cal
active that are used or adm nistered over time such as a cream ointnent,
gel or solution. I n many instances, the ophthal mc conpositions wll
i ncl ude one or nore active pharnaceutical agents. Cenerally, the active
phar maceutical agent is in one or noré&®classes of ocul ar pharnaceutical s
including, but not limted to anti-inflanmatory agents, antibiotics,

I Mmunosuppr essi ve agents, antiviral agents, antifungal agents, anesthetics
and pain killers, anticancer agents, anti-glaucoma agents, peptide and
proteins, anti-allergy agents. Exanples Exanples 1. - 5 and Conparative
Exanples 1 and 2. Contact |ens conpositions of Exanple 1. -5. and
Conparative Exanples 1 and 2 listed in Table 6 are prepared using the
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Exanple 2 3 4 5 Conp. ELI Conp. Ex. 2 boric acid 0.60 0.55 0.55 0.64 0.64
0.64 0.64 sodiumborate 0.105 0.11 0.08 0.12 0.105 0.11 0.12 sodi um
chl ori de 0.5@cQndE0245 PCT/US2608/079451

wherein R, is selected from hydrogen, alkyl or -C(O)alkyl, the alkyl having one to twelve
carbons and optionally one or more oxygen atoms, A is a methylene group or an oxyalkylene
group, and 1 is from 2 to 8. In one embodiment, the disuccinate is S,S-ethylenediamine
disuccinate (S,S-EDDS) or a corresponding salt thereof. One commercial source of S,S-
EDDS is represented by Octaquest® E30, which is commercially available from Octel. The
chemical structure of the trisodium salt of §,S-EDDS is shown below. The salts can also

include the alkaline earth metals such as calcium or magnesium. The zinc or silver salt of the

disuccinate can also be used in the ophthalmic compositions.

Still another class of chelators include alky! ethylenediaminetriacetates such as

nonay! ethylenediaminetriacetate. See, U.S. Patent No. 6,995,123 for a more complete

description of such agents.

The lens care solutions will typically include an effective amount of a tonicity
adjusting component. Among the suitable tonicity adjusting components that can be used are
those conventionally used in contact lens care products such as various inorganic salts.
Sodium chloride and/or potassium chloride and the like are very useful tonicity components.
The amount of tonicity adjusting component is effective to provide the desired degree of
tonicity to the solution.

The lens care solutions will typically have an osmolality in the range of at least
about 200 mOsmolkg for example, about 300 or about 350 1o about 400 mOsmol/kg. The
lens care solutions are substantially isotonic or hypertonic (for example, slightly hypertonic}
and are ophthalmically acceptable.

One exemplary ophthaimic composition is formuiated as a contact lens disinfecting

solution prepared with the components and amounts of each listed in Table 1.
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Na2EDTA 0.11 0.11 0.08 0.06 0.025 0.11 0.11

0.50 0.50 0.50 0.50
107 1.0 1.0 1.01.0 1.0 1.0

Dequest (r) 2016 0.05 0.1 0.1 0.1 Tetronicsel
1. 0 sodi um hyal wexnaze 0. 015 PCT/US2008/079451
Table 1.
Component Minimum Maximum Preferred
Amount (wt.%) | Amount (wt.%) Amount (wi.%)
| boric acid 0.10 1.0 0.64

sodium borate (.01 0.20 0.1
sodium chloride 0.20 0.80 (.49
Zwitergent®3-10 | 0.005 0.80 0.1
hvahluronic acid 0.003 0.05 0.01
Tetronic® 1107 0.05 2.0 1.00
Na,EDTA 0.005 0.15 0.03
PHMB 0.2 ppm 2 ppm 1.3 ppm
polyquaternium-1 0.5 ppm 5 ppm | I ppm

Another contact lens solution includes the following ingredients iisted in Table 2.

Table 2.
Component Minimum Maximum Preferred f
Amount {(wt.%) | Amonnt (wt.%) | Amount (wt.%)

sorbitol or xylitol 0.5 5 3
poloxamer 407 0.05 1.0 0.10
sodium phosphate, 0.10 0.8 0.46
dihydrogen
dexpanthenol 0.01 1.0 0.03 1
zwitergent®3-10 0.01 0.2 0.05 ;
hyaluronic acid 0.005 0.03 0.01
NaEDTA 0.005 0.3 0.1
PHMB ; (.2 ppm ; 2 ppm { 1 ppm [

Other contact lens solutions according includes the following ingredients listed in

Tabies 3 10 5.
Table 3.
Component Minimum Maximum Preferred
Amount (wt.%) | Amount (wt.%) | Amount (wt.%)
NaCl/KCl 0.2 1.0 0.50
propylene glycol 0.1 1.0 0.50
poloxamer 237 0.01 ! 0.20 0.05
phosphate monobasic 0.05 0.40 0.10
phosphate dibasic 0.05 0.4 0.12
| zwitergent®3-10 0.01 0.3 0.1
| hyaluronic acid 0.005 0.02 0.008 |
'Na;EDTA 0.005 0.3 0.1
| PHMB J 0.2 ppm 2ppm 1.1 ppm
| polyquaternium-1 | 0.5 ppm | 3 ppm | ppm |
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tergent(r) 3-10 0.05 0.05 0.05 0.05 0.05

0.008 0.01 0.015 0.01 0.02 0.01 Zw
3 1.5 polyquatemum| (ppnm) 1.0 1.0 1.0

PAPB (ppm) 1.0 1.1 1.1 1.3 1.3 1.

1.0 1.0 1. 0w 2009/097028 PCT/US2008/079451
Table 4
Component Minimum Maximum Preferred
Amount (wt.%) | Amount (wt.%) | Amount (wt.%)

NaCl/KClI 0.01 0.5 0.10
sorbitol 02 2.0 (.5
Propylene giycol 0.2 2.0 0.6
Poloxamine 1304 0.01 0.2 0.05
Boric acid 0.1 1.0 0.60
Sodium borate 0.01 0.2 0.10
Hydroxypropyl guar 0.01 0.5 0.05
zwitergent®3-10 0.0] 0.2 0.03
hyaluronic acid 0.005 0.03 0.01

| Na,EDTA 0.02 0.1 0.05

| PHMB 0.2 ppm 2ppm 0.3 ppm

| polyguaternium-| i 0.5 ppm 3 ppm ! 1.5 ppm

Table 5
Component Minimuam Maximum Preferred
Amount {(wt.%) | Amount (wt.%) | Amount (wt.%)

NaCl/KCl 0.05 0.5 0.10
phosphate monobasic 0.05 0.40 0.12
phosphate dibasic 0.05 04 0.21
sorbitol 0.5 2.0 1.0
Poloxamine 904 0.02 0.5 0.10
Povidone K90 0.035 0.5 0.10
zwitergent®3-10 0.01 0.2 0.05
hyaluronic acid 0.005 0.03 0.01
Nz, EDTA 0.003 0.3 0.1
PHMB 0.2 ppm 2 ppm ! ppm
polvquaternium-1 0.5 ppm ! 3 ppm L5ppm |

As described, the ophthaimic compositions can be used to clean and disinfect
contact lenses. In general, the contact lens solutions can be used as a daily or every other day
care regimen known in the art as a “no-rub” regimen. This procedure includes removing the
contact lens from the eye, rinsing both sides of the lens with a few miliiliters of solution and
placing the lens in a lens storage case. The lens is then immersed in fresh solution for at least

two hours. The lens is the removed form the case, optionally rinsed with more solution, and

repositioned on the eye.
Alternatively, a rub protocol would include each of the above steps pius the step of

adding a few drops of the solution to each side of the lens, followed by gently rubbing the

16



Bi oci dal Stand-Alone Stability In order to assess the activity of
the formul ation, sanples are bottled in 4 oz PET containers and stored at
anbi ent t enperadoby@ro28s wel | as el evated tenperatures forPar/giyesnperi od.
The stand-al one biocidal efficacy of the sanples is tested at designated
intervals to determne the stability of the fornulation with tinme for is
disinfection activity. The "Stand- Al one Procedure for Disinfecting
Products” is based on the Disinfection Efficacy Testing for WO
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35 Cfor two to four days. The yeast fecovery plates are incubated at 20 C
to 30 Cfor two to four days. The nold recovery plates are incubated at 20
Cto 25 Cfor three to seven days. The average nunber of col ony formng
units is determ ned on countable plates. Countable plates refer to 30 to
300 cfuiplates for bacteria and yeast, and 8 to 80 cfu/plate for nold
except when colonies are observed only for the 100 or 10-1 dilution plates.
The m crobial reduction is then calculated at the specified tinme points.
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the patient. For example, many people suffer from temporary or chronic eye conditions in
which the eye's tear system fails to provide adequate tear volume or tear film stability

necessary to remove irritating environmental contaminants such as dust, pollen, or the like.

The ophthaimic compositions can also be used as a preservative in pharmaceutical
compositions such as nasal sprays, ear and eye drops, suppositories, and prescription and
over-the-counter formulations containing a pharmaceutical active that are used or

administered over time such as a cream, ointment, gel or solation.

In many instances, the ophthalmic compositions will include one or more active
pharmaceutical agents. Generally, the active pharmaceutical agent is in one or more classes
of ocular pharmaceuticals including, but not limited to anti-inflammatory agents, antibictics,
immunosuppressive agents, antiviral agents, antifungal agents, anesthetics and pain killers,

anticancer agents, anti-glaucoma agents, peptide and proteins, anti-allergy agents.

Examples
Examples 1. ~ 5 and Comparative Examples I and 2.

Contact lens compositions of Example 1. — 5. and Comparative Examples 1 and 2
listed in Table 6 are prepared using the following process {(components are listed in wt.%
unless noted in ppm). A volume of purified water equivaient to 85-90% of the total batch
weight is added to a stainless steel mixing vessel. The following batch guantities of
components are added to the water with stirring in the order listed: sodium chioride, edetate
disodium, boric acid, sodium borate and poloxamine 1107. The solution is mixed (stirred)
for not less than 10 minutes to ensure complete dissolution of each of the components. The
solution is warmed to 2 temperature not less than 70 °C and the sodium hyaluronate is added.
The warmed solution is stirred for at least 20 minutes until the sodium hyaluronate appears to
be completely dissolved. The pH of the resulting solution is measured at room temperature,
and if necessary, the pH is adjusted with 1IN NaOH or 1N HCI (target pH = 7.5). The

sofution is then heat sterilized at 121°C for at least 30 minutes.

In a second stainiess stee! vessel, a measured amount of Zwittergent 3-10 required

for the batch is added to a given amount of purified water, and the solution stirred for at feast

30 minutes, The Zwittergent solution is ascpticaiiy transferred to the bulk solution through a

sterilizing filter, and again the solution is stirred for at least 10 minutes.
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In a third stainless steel vessel, a measured amount of PAPB required for the batch is
added to a given amount of purified water, and the solution is stirred for at least 10 minutes.
The PAPB solution is aseptically transferred 1o the bulk solution throngh a sterilizing filter,
and again the solution is stirred for at least 10 minutes.

In a fourth stainless steel vessel, a measured amount of polyquaternium-1 required
for the batch is added to a given amount of purified water, and the solution is stirred for at
least 10 minutes. The polyquaternium-1 solution is aseptically transferred to the buik
solution through a sterilizing filter, and again the solution is stirred for at least 10 minutes.

Purified water is then added to the bulk solution to bring to the batch weight. The final

solution is stirred for at least 15 minutes.

Tabie 6.
Example 1 2 3 4 5 Comp. Comp.
Ex. 1 Ex.2
boric acid 0.60 0.55 0.55 0.64 0.64 0.64 0.64
sodium borate 0.165 011 0.08 .12 0.105 0.11 0.12
sodium chloride 0.50 (.45 0.45 0.50 0.50 0.50 0.50
NazEDTA 0.11 0.11 0.08 0.06 0.025 0.11 0.11
Dequest®2016 (.05 0.1 - _ _ 0.1 0.1
Tetronics®1107 1.0 1.0 1.0 1.0 1.0 1.0 1.0
sodium hyaluronate 0.015 0008 001 0015 001 0.02 0.01
Zwitergent® 3-10 0.05 0.05 0.05 0.05 0.05 _ B
PAPB (ppm) 1.0 1.1 1.1 1.3 1.3 1.3 1.5
polyguaternium-1 (ppm) 1.0 1.0 Lo 1.0 1.0 _ 1.0

Biocidal Stand-Alone Stability

In order to assess the activity of the formulation, samples are bottled in 4 oz PET
containers and stored at ambient temperature, as well as elevated temperatures for a given
period. The stand-alone biocidal efficacy of the samples is tested at designated intervals to
determine the stability of the formuiation with time for is disinfection activity. The “Stand-

Alone Procedure for Disinfecting Products” is based on the Disinfection Efficacy Testing for
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Products dated May 1, 1997, prepared by the U.S. Food and Drug Administration, Division

of Ophthaimic Devices. This performance requirement does not contain a rub procedure.

The stand-alone test challenges a disinfecting product with a standard inocuium of a
representative range of microorganisms and establishes the extent of viability loss at
predetermined time intervals comparable with those during which the product may be used.
The primary criteria for a given disinfection period (corresponding to a potential minimum
recommended disinfection period) is that the number of bacteria recovered per mL must be
reduced by a mean value of not less than 3.0 logs within the given disinfection period. The
number of mold and veast recovered per m! must be reduced by 2 mean value of not less than

1.0 log within the minimum recommended disinfection time with no increase at four times

the minimum recommended disinfection time.

The antimicrobial efficacy of each of the various compositions for the chemical
disinfection and cleaning of contact lenses are evaluated in the presence of 10% organic soil
using the stand-alone procedure. Microbial challenge inoculums are prepared using
Staphyiococcus aureus (ATCC 6538}, Pseudomonas aeruginosa (ATCC 9027), Serratia
marcescens (ATCC 13880), Candida albicans (ATCC 10231) and Fusarium solani (ATCC
36031}, The test organisms are cultured on appropriate agar and the cultures are harvested
using sterile Dulbecco’s Phosphate Buffered Saline plus 0.05 percent weight/volume
polysorbate 80 (DPBST) or a suitable diluent and transferred to a suitable vessel. Spore
suspensions are filtered through sterile glass wool to remove hyphal fragments. Serratia

marcescens, as appropriate, is filtered through a 1.2 um filter to clarify the suspension.

After harvesting, the suspension is centrifuged at no more than 5000xg for a
maximum of 30 minutes at a temperature of 20 °C to 25 °C. The supernatant is decanted and
resuspended in DPBST or other suitable diluent. The suspension is centrifuged a second
time, and resuspended in DPBST or other suitable diluent. All challenge bacterial and fungal
cell suspensions are adjusted with DPBST or other suitable diluent to 1x107 to 1x10°* cfu/mL.
The appropriate cell concentration may be estimated by measuring the turbidity of the
suspension, for example, using a spectrophotometer at a preselected wavelength, for example,
490 nm. One tube is prepared containing a minimum of 10 mL of test solution per challenge
organism, Each tube of the solution to be tested is inoculated with a suspension of the test

organism sufficient to provide a final count of 1x1 0% to 1x10° cfu/mL, the volume of the
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Reverse 30 @lgyogsgemoved at the specified time intervals are subjected to a suitable series of decimal

dilutions in validated neutralizing media. The suspensions are mixed vigorously and
incubated for a suitable period of time to allow for neutralization of the microbial agent. The
viable count of organisms is determined in appropriate dilutions by preparation of triplicate
plates of trypticase soy agar (TSA) for bacteria and Sabouraud dextrose agar (SDA} for mold
and yeast. The bacterial recovery plates are incubated at 30 °C to 35 °C for two to four days.
The yeast recovery plates are incubated at 20 °C to 30 °C for two to four days. The mold
recovery plates are incubated at 20 °C to 25 °C for three to seven days. The average number
of colony forming units is determined on countable plates. Countable plates refer to 30 to
300 cfu/plates for bacteria and yeast, and 8 to 80 cfu/plate for mold except when colonies are

observed only for the 10° or 107 dilution plates. The microbial reduction is then calculated at
the specified time points.

In order to demonsirate the suitability of the medinm used for growth of the test
organisms and to provide an estimation of the initial inoculum concentration, inoculum
controls are prepared by dispersing an identical aliquot of the inoculum into a suitable
diluent, for example, DPBST, using the same volume of diluent used to suspend the organism
as listed above. Following inoculation in a validated neutralizing broth and incubation for an
appropriate period of time, the inoculum control must be between 1.0x10° and 1.0x10°
cfu/mL.

Biocidal stand-alone stability data was obtained with Example 5.
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Table 7. Four-hour biocidal stand-alone stability in PET bottle
at elevated temperatures for Exampie 5.

Time point | Temp°C | Sa Pa | Sm | Ca J Fs
fo 25 47 | >4.7 3.8 3.3 >4.3

25 4.5 >4.7 3.5 2.9 34

one 40 >4.7 >4,7 3.0 2.8 32

month

50 4.3 4.4 3.2 34 32

25 >4.8 >4.5 4.2 2.1 1.7

30 4.8 4.5 3.7 2.5 3.3

two month

40 >4.8 >4.5 3.9 2.9 1.9

50 >4.8 4.3 3.9 2.5 3.1

25 >4.9 4.8 4.4 2.9 4.1

30 4.9 >4.8 4.5 2.8 3.7

three month

46 >4.9 >4.8 3.9 2.7 3.7

50 >4.9 >4.8 4.5 2.8 33

six month 4() >4.7 >4.6 =47 31 3.1
nine month 44 >4.8 >4.7 >4.6 2.5 2.9

i N Opti-Free®

| Replenish 25°C | 3.9 =4.7 2.8 2.0 1.9

Table 8. Four-hour biocidal stand-alone stability in PET bottie
at elevated temperatures for Comp. Ex. 1.

Time point Temp °C Sa Pa Sm Ca J Fs
t 25 >46 | >4.6 | >4.7 2.1 ‘ 3.0
one month 40 3.9 >46 | >49 1.7 ’} 2.7
wo months 40 § 3.0 >4.7 | >4.6 2.0 3.2
25 2.7 >47 | >4.7 1.6 1.9
three months 40 27 | 247 | 247 | 1418
five months 40 3.2 NT NT 1.4 1.4 4
25 2.8 >4.6 | >4.6 24 | 30 ]
six months 40 24 | >46 | 45 | 16 1 !{

NT — not fested
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Repimen testing with PureVision® lenses

Regimen efficacy testing involves first incoluating both sides of the contact lenses
with 0.01 mL of a suspension of 1.0x! 07-1.0x108 CFU/mL of the test organism in organic
soil solution. The inoculum is allowed to adsorb to each lens for 5-10 minutes at 20-25°C.
After the absorption period, each side of the lenses are rinsed for 5 seconds with the test
solution and then allowed to soak in the test solution stored in standard B&L lens cases for 4
hours. To recover the surviving challenged organisms, a given volume of validated
neutralizing medium is placed in a filtration apparatus. The entire contents of a given lens
case {lens and test solution) is transferred to the newtralizing medium in the filtration
apparatus. After an appropriate neutralization exposure time, a vacuum is applied to the
filtration apparatus to filter the solution. The lens is aseptically transferred to a bed of agar
medium appropriate for the recovery of the test organism. A given amount of the same agar
(at 40 -50°C) used in the bed is poured over the lens to cast it. The test filter is placed on the
surface of agar medium appropriate to recover the test organism. Bacteria recovery plates are
incabated for 2-4 days at 30-35°C, while yeast recovery plates are incubated for 3-5 days at
20-23°C or 30-35°C and mold recovery plates are incubated for 3-7 days at 20-25°C.

Appropriate inoculum, lens inoculum, as well as, neutralizing and recovery controls are run

for each experiment.

Table 8. No-rub Regimen data of Example 5 (test no. 1).

| Avg, CFU | Sa Pa ’ Sm Ca Fs
Lens i
AcuVue®?2 0 0.3 1.0 1.5 0.3
AcuVus® Advance 0.3 0 0.5 0 0.3
PureVision® 2.8 0 35 7.0 0
{(HPMC(C)
0,0ptix® 0.3 0.3 0 3.3 0

Table 9. No-rub Regimen data of Example 5 (test no. 2).

| Avg. CFU | Sa } Pa | Ca Fs
Lens ! I

AcuVue®2 0 0.5 0 0

AcuVue® Advance 0 2 0 0
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In spec in spec ACUVUE(r) OASYS Dianeter Estinmated Base Cu 0.20 nmm
0.20 mMm 1In spec In spec In spec In spec Nl GHT & DAY(r) Dianeter

Esti mat ed BasgoSahoNenms 0. 20 mmm 0.20 mm In spec PCT/US2008/079451
| Soflens 38® 0.8 1.0 0 0
PureVision® 0 0 5 0
(HPMC)
0,0ptix® 0 0 0.3 0
Night&Day® 0 1 0 0

Table 10. No-rub Regimen data of OptiFree®Replenish.

Avg. CFU Ca
Lens
Soflens 38® 0
AcuaVue®2 ¢
AcuVue® Advance 6
G, 0ptix® 33
PureVision® (HPMC 55
Night&Day® 75

Table 11. No-rub Regimen data with PureVision lenses for Comp. Ex. 1

Avg. CFU Ca
Lens
PureVision® (HPMC) 13.7

Superficial punctuate corneal staining at two hours
Each well of the lens cases was pre-treated (a single, 4-hour minimum soak) with

either test solution or contro} solution. For each case, the well treated with test solution was
randomly determined and the fellow well received the control soiution. All PureVision®
lenses were pre-treated (4-hour minimum soak), with either the test solution or control
solution, in the pre-treated lens cases, following the same randomization used for the lens
case wells. Prior to lens insertion, superficial punctate corneal staining was assessed with the
slit lamp. After approximately 2 hours of lens wear, each subject returned. Lenses were

removed, superficial punctate corneal staining profiles were reassessed with the slit lamp.

The control solution is Opti-Free® Replenish.
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Table 12,
" Test Solution No. of pormalized normalized
patients  corneal staining corneal staining
extent {2 hr) extenf — control
(2 hr)
Comp Ex. ! 23 0.91+0.85 0.91=1.31
Comp Ex. 2 23 2.13+1.14 0.36+0.66
Ex. 5 23 1.43+1.16 (.70+0.88

Lens Compatibility Testing

Table 13. 30 Cycie lens compatibility data of commercial lenses with Example 5.

Soft Contact Lens Type | Parameter ISO Spec | 30 Cycles | Reverse ‘a
30 Cycles
ACUVUE® 2 Diameter 4 0.20 mm I spec In spec
j Estimated Base Curve = (.20 mm In spec In spec
ACUVUE® Diameter = (.20 mm In spec In spec
Estimated Base Curve + 0.20 mm in spec In spec
!
SofLens® 66 Toric Diameter &+ 0.20 mm In spec | In spec
Estimated Base Curve + 0.20 mm In spec In spec
|
SofLens® 38 Diameter + 0.20 mm In spec In spec
Estimated Base Curve + 0.20 mm In spec in spec
f
ACUVUE® ADVANCE Diameter + 0.20 mm in spec In spec
Estimated Base Curve + (.20 mm In spec In spec
ACUVUE® OASYS Diameter + 0.20 mm In spec in spec
Estimated Base Curve =0.20 mm In spec In spec
NIGHT & DAY® Diameter + (.20 mm In spec In spec
Estimated Base Curve = 0.20 mm In spec In spec
0,0PTIX™ Diameter = (.20 mm In spec In spec
Estimated Base Curve | £0.20 mm | Inspec In spec
. |
J PureVision® Diameter +0.20 mm } In spec In spec
, Estimated Base Curve +0.20mm | Inspec Inspec |
I . Diameter f
| Biofinity® Estimated Base Curve i 0.20 mm In spec Inspec |
% 0.20 mm In spec in spec f
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WO 2009/ 097028 PCT/ US20081079451 dinical Evaluation of Exanple 5 vs.

Opt i - Free(r) Repb@nishns A multi-center, masked, actPUBTSHNEEBITied,
bilateral, parallel-group, two- week study was conducted with half of the
subj ects random zed to receive the lens care solution of Exanple 5 (test
solution) and half to receive Opti-Free(r)Replenish (control solution) |ens
care solution. Al subjects Were di spensed a new pair of their habitual

| enses (1/3 Slinie/Exdlession of BxampladusdgiticresfRaplenishd 1/ 3 Ni ght &Day(r) or
020pti x(r)) and @mmﬁrceﬁt&emhﬂé& aBtve GORLNIOd, bhﬁ@x%l pahIR 3R e Wk stilhe

begi nning of the stu j ects were instructed to the use of the
sol uti ons an‘ﬂaséaﬁ“%‘c'é?l thhéi*foﬂt@r%’@?m @ﬁ%}“@%ﬁd@%’éiﬂé‘? HE &85 $HIHHIERHt 0 conpl et e

a daily di argkafnple stRe: shiufigd) aweehs 1o fectiteOsi- pﬁy®amerr@al(&ontrbzesom&ph@5ed st udy
to their respectjve eAﬁonsor The, study i ncl ud ﬂ@ gl subj ects, (347 conpl eted
study) of ASPEIOYEYCeHESURICEH FRdisA E¥HRAE O PR Srie ?%65165@ e 14. Table
14. dini calpum@@f@ap}rslx@v&@m@ﬁa@hlm mgm@&my@oalr 0aQRix®) add/Sthdribe BRAN (Sd)

0
28.3 (7.4) chntff)l gegs cdre smlunon at tée begmmng 018 the stugye e subjecg @cre instructed to the

use of the solutions and care of their lenses. Subjects were also required to complete a daily
diary for the first week of the study and mail the completed study to their respective sponsor.
The study included 361 subjects (347 completed study) of Asian descent with the
demographics reported in Table 14.

Table 14, Clinical Demographics

demographic test control f
age. 1 175 175 ‘
mean (sd) 28.3 (7.4) 27.4 (7.3)
min, max 18, 54 18, 48
gender n (%) i
fernale 125 (71.4) 124 (69.1)
male 50 (28.6) 54 (30.9)
daily wear time
mean {sd) 11.9 2.7 11.6(2.6)
min. max 6,24 5, 24

refraction sphere
(diopters}, mean -3.79 (1.86) -3.96 (2.05)
min, max -10.75, -0.50 -10.25, 0.75

refraction cylinder
{diopters), mean -0.353(0.36) -0.40, (0.4)
min, max -1.5, 0.0 -1.75, 0.0

Study Resujts
Subjects rated their subjective symptoms/complaints using 2 0 to 100 scale for sach

eye. Zero represented the least favorable rating for several lens care characteristics (e.g., end
of day comfort, burning/stinging upon insertion of lenses, irritation and dryness) and a 100

represented the most favorable rating. At the two-week follow—up visit, the test solution of
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female 125 (71.4) 124 (69.1) nmale 50 (28.6) 54 (30.9) daily wear tine
refraction sphere

nmean (sd) mn. max 11.9 (2.7)11.6 (2.6) 6, 245, 24
-10.75, -0.50 - 3. 96 pc2al2josebe:125,

(diopters), neenommwrerex -3.79 (1.86)
0.75 refraction cylinder (diopters), nean mm nax -0.353 (0.36) -1.5, 0.0

-0.40, (0.4)

Ex. § was not statistically significantly different from the control solution for any
symptom/complaint. The test solution demonstrated that it was at least as good as the control
solution during the first seven days of product use for all diary-lens performance ratings.
The overall resuits for all subjects irrespeciive of lens type are represented by line plots.
Figure 1 shows the results of a clinical comparison between the test solution and control
solution for hours of comfortable wear. Figure 2 shows the results between the test solution
and control solution for cleanliness of lens at insertion. Figure 3 shows the results between
the test solution and control solution for comfort upon insertion. Figure 4 shows the results
between the test solution and control solution for cleanliness of lens at end of day. Figure 5

shows the results between the test solution and control solution for comfort at end of day.

Drv Eve Results

Sixteen (16) subjects were identified with having dry eye related symptoms for each
of the test solution and control solution. Dry eye is defined as an eye at the baseline visit who
responded that their eye “ofien” or “constantly” feit dry and irritated or was ever diagnosed
by a physician as having dry eye syndrome. The preliminary results listed in Table 15
suggest that the test solution outperformed the control solution in subjects with dry eve
symptoms, For each diary question, scores are compared between the test solution and the

control solution using a longitudinal analysis. A score of zero represents a most unfavorable

rating and a score of 100 represents a most favorable rating.

Table 15,
Performance Criteria | mean {sd) mean {sd} 7
i
comfort upon insertion J
day 1 85 (33) 75 (33)
day 7 88 (31) 71 (33) }
cieanliness {end of da [
day 1 77 (37) 61 (37)
day 7 f 76 (33) 61 (37} (
comfort (end of day) J
day 1 TES 5809
day 7 740333 | 59(3%)
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-1.75, 0.0 Study Results Subj ects rated their subjective

synpt ons/ conplaints using a 0 to 100 scale for each eye. Zero represented
the | east favorable rating for several |ens care characteristics (e.g., end
of day confort, burning/stinging upon insertion of lenses, irrjitation and
dryness) and a 100 represented the nost favorable rating. At el itfno- week
followup visit, the test solution of Ex, 5 was not statistically

si gni fi caneyl@i¥ferent fromthe control solution for any

synptom conpl ai nt. The test solution denonstrated that it was at |east as
good as the control solution during the first seven days of product use for
all diary-lens performance ratings. The overall results for all subjects
irrespective ofi. | ens\d yfighaiméc cepri@nicethphyinki ne plots. Figure 1 shows the
results of a clinical conparison between the test solution and control

solution for hQM;ﬁxQEOggﬁﬁgﬁ&%gk@a%ﬁ@ﬁwkﬁk%Q?@n2m§hom5 the results between
the test solution and control solution for cleanliness of |ens at

insertgon. Fi gyrdn §@9%ﬁl5$9¢@%§H%§ﬁggﬁkﬂﬁﬁf the test solution and control

solution for confort Upon'insertion’ Figure 4 shows the results between the
test solution control saqlution.for cl i ness .of ns,_at end of day.
Figure 5 showsﬁgﬂgx?g%%PPgi éT@ﬂ@ﬂz%ﬁgﬂ§g§$QEBVﬁ?¥5Wm§ E“%%%%rol sol ution
for confort at _end of day. Dry Eye Resglt .Sixteen ( 6% subj ect s
ver e i dentrrPEdPalyf rimsthvhgogtopiuy ehlpg %%%&t%yﬂﬁﬂ-é%?%fir%e YBf the test
solution and control solution. Dry eye is defined as an eye at the baseline
vi sit whoamespondedlotidat their eye "often" or "constantly" felt dry and
irritated or was ever diagnosed by a physician as having dry eye syndrone.
The prelim narg.0iesubd & 1.0sdteth afrunkablhetelid serfggastofphairalt bentledt sol ution
out performed the control solution in subjects with dry eye synptons. For
each diary question, scqres are conpared between the test solution and the
control solution using | ongi tudi nal analysis. A score of zero represents
a nost unfavorable rati and a scoreIof 100 represents a nost favorable
rating. Table 15, ~ MeFT ormafce ®iterial mean (sd) nean (sd) confort upon
Lnssrﬁ&on day 1 85 (33) 75 (33) day 7 88 (31) 71 (33) cleanliness (end of
ay

wherein R is a straight, saturated alkyl with 10 carbons; R? and R® are each

methyl; and R* is propyl.

2. The composition of claim 1, wherein the hyaluronic acid is present from
15 0.005 wt.-% to 0.02 wt.-%.
3. The composition of claim 1 or 2, further comprising dexpanthenol,

sorbitol, giyeolic acid, Z-amino-2-methyl-1,3-propanediol or any mixture
thereof.
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day 1 77 (37) 61 (37) day 7 76 (35) 61 (37) confort (end of day day 173
(35)58 (35) day 7 74 (33)59 (35) MCSLIF2 W Caim 1. An aophihe
conposition conprising: 0.5 ppmto 2 ppm of pon(hexanetherne %lguanlde)
50.002 wt.-%to 0.04 wt.-%of hyaluronic acid; 0.5 ppmto 3 ppm of
a-[4tris(2-hydroxyethyl)-amoni um chl ori de-2- butenyl]pol y[ 1-di net hyl

anmoni um chl ori de- 2 ut enyl ris y oxyethy amoni um chl ori de;
0.01 Wwt.-%to f'Ovvt G0 QH ‘éﬂ“rélgaﬂ} éf’a‘in% et gRRE  formula | R2

1 RIR 10R3 wherein Ris a straight, saturated alkyl with 10 carbons;
R2 and R3 are &aenvlenstaiyiol hwdepxmarapy] gitas pymyrptantpeprepvhstmrtylsmied. claim 1,
wherein the hyaluronic acid is present from 150.005 w.-%to 0.02 w.-%

3. The conposition of claim1 or 2, further conprising dexpanthenol,
sorbitol, glycolic acid, 2-am no-2-nethyl-1 ,3-propanediol or any m xture

t her eof 5. The composition of any one of claims 1 to 4, further comprising
5 hydroxypropylmethyl cellulose.
6. The composition of any one of claims 1 to 5, further comprising a boric

acid/borate buffer.

10 7. The composition of any one of claims 1 to 5, further comprising a
poloxamine.
8. The composition of claim 3, wherein dexpanthenol is present in an

amount from 0.2 % (w/v) to 5 % (w/v).
15
9, The composition of claim 8, further comprising sorbitol or xylitol, which

are present in an amount from 0.4 % (w/v) to 5 % (w/v).

10. The composition of claim 4, wherein propylene glycol is present in an

20 amount from 0.01 % (w/v) to 1 % (w/v}.

1I.  The composition of claims 1 to 10, further comprising a disuccinate of

formulia
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20 MCSLLP 4. The conposition of any one of clains 1 to 3, further
conprising propylene glycol, hydroxypropyl guar or nyristam dopropyl

di rethyl am ne. 5. The conposition of any one of clainms 1 to #Csflupt her
conpri si ng 5hydroxypropyl net hyl cellulose. 6. The conposition of any one
of claims | to 5, further conprising a boric acid/borate buffer. 107. The
conposition of any one of clainms Ito 5, further conprising a pol oxam ne.
The conposition of claim 3, wherein dexpant hen is present in an anount
from0.2 % (wv) to 5 %(wv). 15 9. The conmpagssition of claim8, further
conprising sorbitol or xylitol, which are enmt-gi¢n an amount from 0.4 %
(Wv) to 5 % (wv). 10. jThe c osition off§claim4, wherein propyl ene
glycol is present in an OanDu fron10§ﬁp wypHo 1 % (wv). 11. The
conposition of claingolto risimg a disuccinate of fornmula
wherein R1 is sel ected fron1hydrog n, /gl kyl or 5 -C(0)al kyl, the alkyl having
one to twel ve carbonH0O ionally one or nnre oxygen atons, Ais a

nmet hyl ene group or an oxyal kyl ene group, and nis from2 to 8 5 12. Use
of the ophthal m c conmposption of any one of clains 1 to 11 for cleaning and
di si nfecting contact lenses. 13. A nethod of cleaning and disinfecting a

ot hal m ¢ compRETIT e e i He 2o g i Ot BB AgkellRatnk opd” e

met hod of claim 13, further conpr|S|ng inserting the cleaned and
di si nf ect 421tk sEbonseind opHprAlbRRe Sy S0 PRYESD HeASiis a nethylsne gefper
soaki ng.

an oxyalkylene group, and n is from 2 to 8.

5
12, Use of the ophthalmic composition of any one of claims 1 to 11 for
cleaning and disinfecting contact lenses,
13. A method of cleaning and disinfecting a contact lens, the method
10 comprising soaking the contact lens in the ophthalmic composition of claims 1

to 11 for at least two hours.

14.  The method of claim 13, further comprising inserting the cleaned and

disinfected contact lens into the eye without rinsing the lens after soaking.
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