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Met hod for the Mtigation of Synptons of Contact Lens
Rel ated Dry Eye Rel ated Applications This patent

wappisiosedodon clainms priority of a provisional PCT/US2006/004097

application, US Serial No. 60/650,656, which was fil ed
on February 7, 2005. Field of the Invention The
present invention relates to a process for the
mtigation of synptons of contact lens related dry

h .
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many peopl e who can successfully wear contact |enses,

. er of people who can wear contact
HIRERASIAIC 01 pee?

ens y short periods of tinme due to contact
| ens Thsl @terd agplcatipe claintd Rridty of Sympisionmal adplitdtiosn, US

SRR b Grictad e 80 FOBREPRE e e ae
ocul ar disconfort, burning/stinging and dryness.

Contact |lens wear may trigger the onset of these
Fé?ﬁ‘p?f&hﬁ IByenHan exacerbate the synptons. People with

CLRDEFhg @88t intehfish EMTESTd 2 BloceYE fir tk® MitRfatioh BhSes
only for Iimted periods of tinme (less than 6 hours

SAAWPIPMSs ebpentacidens reted d6Yef our hours). There are
many eye drops for the treatnent of CLRDE. Because the
eye drops are readily washed fromthe eye by blinking
and the normal functioning of the eye, they provide
Bagkgrewned of e/ InveptigR and nust be frequently

2Dl R AL o O SRS Bkl e v

ave snaoty, pewipiecitho sak-Bécaspiuty wdaacuhtac lérees dthbor areant act
Y N
dietbeohtdet ienseabtedhiy eyé ¢TIRDHRr Spnpontd dfehidalsorder
5% T S SN, G S ob e Bl bR
dyhipRors sGehaetulbediscomfort, burning/stinging and dryness. Contact
lens wear may trigger the onset of these symptoms or may exacerbate the
symptoms. People with CLRDE generally can comfortably wear contact lenses
only for limited periods of time (less than 6 hours and in some cases less than
four hours).

There are many eye drops for the treatment of CLRDE. Because the
eye drops are readily washed from the eye by blinking and the normal
functioning of the eye, they provide only temporary relief and must be
frequently reapplied. Currently, there is one contact lens, PROCLEAR®,
commercially available from Cooper Vision, which is FDA approved and
marketed for contact lens wearers with CLRDE. However, many patients with
CLRDE symptoms who wear PROCLEAR are still unable to comfortably wear

their lenses for an entire day. Accordingly, there remains a need in the art for a
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wear ers di splaying CLRDE synptons. Sunmmary of the

I nvention The present invention relates to a nethod
woaoostosesosi t i gati on of synptons of contact | enBCcraiSaioedo4097

dry eye conprising contacting the surface of the eye

cohtadt IRAS Whith dah & B doRlfbiedbl® iveaPiha®f cbetast [eRs at ed
eye wth a contact |ens conprising a nodul us of

dry

Weé’ﬁ%rstdh%‘?yﬁkgo@t-'?@ﬁ@yﬂ@mﬁﬁd at | east about 5 weight %
of at |east one |ubricious polynmer. The present
invention relates to a method for the mtigation of
Sumipannef te loventien | ens related dry eye conpri sing

of s 3fic ppétehtusitorfefudk o2 efid & 1R Mbafof " Moo
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contaEklanp Icemannﬁg gunedtﬂusaobles:e’manlabbet 120 psieindraticastes

f 1J DAY t t Fi 3 t
Pov eI o 2 e S S Rl sE DB s L et act © o
| ens@he pFésgut mvéntafneretae@srtolTmrﬁwmg@wngm ]gft )

ct enses SC n o e
SRS O Rty ] 15 Y8 P REE e enjashiay B Sirpce of

th?eyéye 6f &b &AL In héePoftehsglebntar Ikas rdixtedtdr) epsitae

ective clinical tom and at | east one subjective
CQ?*?&E lshs C@“PH?'Eﬁlseg?fﬁgip are selected from (a) a

tear filmbreak up tinme ("TFBUT") of |ess than about
10 seconds in at |east one eye; (b) a fluorescein
DasgiiptionpfdeadFiguress on a scale of 0-1 5 in at |east one

eye; Fighle ®is an optical schematic showing the major components of a tear
interferometer as used in Example 3.
Figure 2 are tear interferometer images of ACUVUE® ONE DAY contact
lenses.
Figure 3 are tear interferometer images of ACUVUE OASYS® contact
lenses.
Figure 4 are tear interferometer images of COOPER PROCLEAR®

contact lenses.

Description of the Invention

As used herein “contact lens related dry eye” (‘CLRDE") is a
disorder marked by at least one objective clinical symptom and at least one
subjective symptom. Clinical symptoms are selected from (a) a tear film break
up time (*TFBUT") of less than about 10 seconds in at least one eye; (b) a
fluorescein staining score = 3 on a scale of 0-15 in at least one eye; (c) a

lissamine green staining score 2 3 on a scale of 0-18 in at least one eye; or (d)
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| i ssami ne green staining score 3 on a scale of 0-18
in at | east one eye; or (d)a tear neniscus grade of

woOalosmsesmB ' in at | east one eye. Subjective sSyapiusSa®6/004097
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. ' ab | |
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i oRels ok o dier malktby h ot “abtrmal i &t sk e vernse
tera@ Siathésons grdte efyabnofhel amattlagéht dn%@@S&{sQﬂéll & goﬁjmﬁ:twal or
tion, visio ancenent, wound care
C?{?‘E@'C%@P%\%g@%rzﬂr%@t%g@ hk,en'Tlé {%nal ity or cosnmetic
enhancerrexst ugdd IRréiACEomActaerfes? I iR dyhtria‘lmtc*t?e’iﬁces that
%[loper es. Accordingly, the contact |enses of

€ §¥Pe AP SANIASHebRe s PYde optignl |ce_§re@ﬁ%&@10,n
e RfhceRTEINR b UHRISIHRE 'd?ué HQﬁv%ry, WBEU&% deﬁgp&tctogﬁﬁﬁc
as en

conbi nati ons t hereof and the _
erfiaseMenh gy §ifecd oha compination ohthesk enerearties yedosdingly athe

| t
céﬂ??%&'léﬁ%e%foflﬂ?egﬁretsgﬁ‘t{] g@fﬁ% céa%e heARH. @lic! tgﬁa%l ARou

| east one I Cl ous po nmer provide superi
C@memﬁaﬁnt&@mﬁ(erqosmﬂc [DAttelthambloahmthemé esd trce
ople with CLRDE. The contact |enses of the present
| nvention display superior overall confort throughout
wearlt hasmbeert syrhdsisglyl fadind that ctanjact Tdreek enspsisio) a hedulus

o@é?éﬁ‘n%h eib%ﬁ?%d 8& afe |Ja%!t‘QQoUti5'% I’aﬂea&lone Iul:‘rflrllc?dust °
polymer provide superior comfort than ACUVUE® ONE DAY brand contact
lenses to people with CLRDE. The contact lenses of the present invention
display superior overall comfort throughout wear, and at the end of the day.
The lenses of the present invention were found, in clinical trials, to be
significantly more comfortable than ACUVUE® ONE DAY brand contact
lenses, which is recognized in the industry as lenses which are among the
most comfortable commercially available lenses. The lenses of the present
invention were also found to be significantly more comfortable during computer
usage. Wearers also reported a significant preference for the lenses of the
present invention compared to ACUVUE® ONE DAY brand contact lenses
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significantly nore confortable than ACUVUE(r) ONE DAY
WO 2006@Bcsogont act | enses, which is recogni zed i pCtA82006/004097
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bet Agdicanisedlievs that the@wu@ f9nseslef M\prbs@rﬁmmhomct

orch PR bRhPad ol RUTARARI u0BNES L SPARPcdRdE e

con conmercl a avail a on &

pedué having \GL&KR R b&zause thebcsuumnﬂ a stablestebelilmewigert Yiawved i
atcont aﬁ | e nses of the present invention provide

%ﬂdgﬁe grong ﬁjfort than ACUVUE(r) ONE DAY brand cont act

I emt;)@ filmn iptedetoendigMs bgs@LaﬁE\ Wwelt-asizblisheeyopdivplport a

.St. e_tear vi ewed Vi g, a, tear . \
PrifGiRIgR 1 TEEHBIeLeroany Usqq SHacHie FeTeEihEe g opaerBlesdeiblgnon
intévedren@spatirhs Warthaid gethilgd infenlies of theabpography of the

mterferomatr uses specul ar r%’ﬁl ectaa%e to enerat%
te%'aé’ebpéeri%'@r ‘P’Eﬁ%tée'g%t R erRiarenteRae MR R areied by
usih8 w6 Made¥ofahe BRetlsRDRA! BPBEIfREIY, Mo irféferl@Mams are

overlaying a contact |ens. The i nt er ef erence Mterns

useg, dhe Fefiected hRpMEPRGhe FONT shiiRce Q5hq ieer Samand
ref@@?e‘a' tféa?@l‘rbbh thé‘?@aﬂ JUHBEL Bf IHAGcBeRRT BHEWEIRAMS BfRyinate

l ected beamfromthe front surface of the tear film
fromftaetSﬁg]e lights source 1. When the two reflected beams are combined at
a common focus, the result is a series of light and dark interference fringes.
These fringes are analogous to the contour lines on a topographical map and
the contour interval constant in this case is dependent upon the wavelength of
the incident light. Each fringe represents a location on the tear film of
consistent film thickness. Moving to an adjacent line or fringe will represent a
change in tear film thickness equal to the contour interval. The configuration of
the tear interferometer used in the examples is described in Example 3.
General descriptions of tear interferometry may also be found in US 4,747,683

and Optometry and Vision Science, M. Doane, Vol. 66, No. 6 pages 383-388.
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reflected beamfromthe rear surface of the tear film

WO 2008@8é30® beans originate fromthe sane |ightBcsoyt06004097

When the two refl ected beans are conbi ned at a conmmpn
focus, the result is a series of light and dark
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‘'on Sci ence, M Doane, Vol. 66, No. 6 pages
383-388.By stable tear filmwe nean a tear filmof at
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Vi sible, fringes visible via t

'“W’ﬁ'f’%? P@Wm’?ﬁ w'udﬁrv@nrrﬁ @W@H“YPF%’W“@&O'W?%% may ke
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that usually indicates a very thin tear | m and

reggt PYAraehitic pejymsr: a%tﬂltab@qlgbrmowmlymﬁm NﬁVGlﬁaWS@hTeye
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empbadiggnés arsatat than a@outéQQtOOQrQalqouﬁf |T bﬁ m@eww@ght of
Tt i R Gt e
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e I'ncor porated into the nononer

m xlhtadehtbo 1) d’rermmag&ltr@l‘epﬂl%Weﬁght Bpeditddadveautbricious
| ubri ci ous

polFRRS REESE et GRBmlere e RecRled e e it
watep @shteabolut &bt @BButDEU% Om@feraﬂyl at leastamdueBORIi RNt S
Iubagsg%gcr)%%%?snwﬁlcﬁ are ree ra cal [r)gellcttl?/e a" n-mgr amlosgtg’I lo?r
crosslinking may be effected by polymerizing the monomer(s) from which the
polymer is formed with a small amount (such as about 7.5 mmol/100 gram of
polymer) of crosslinker (for example, EGDMA). Methods for forming
crosslinked polymers which are not free radical reactive will be apparent to
those of skill in the art from the disclosure contained herein.

Alternatively, the suitability of a polymer for use as a lubricious polymer
may be determined by mixing 10 wt% of the monomer from which the polymer
is formed in water at room temperature. Monomers that are soluble under
these conditions may be used to form lubricious polymers for use in the contact
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the | ubricious polyners may be determ ned via gel

wozﬁﬁsr/dﬁﬁﬁakl on chromat ography (GPC) using a Vi see®hls2006/004097
L Colum with a 20/80 net hanol/water ratio with a
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polykidrizabla arexpsasuct adisocyanatiaibylmethasndaiatoameditadigdedi n.
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copjuhyﬁmT\sitrf otheubydrophitihprepolytrecs Inean seedodysteme. Bpeciat
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py:roﬁminxenpasly(mfnnglem-y\whyiaeatlamtdegI ;mt;lt Nn&r_s;g ~2P 0 lpgetitibeks Doly-
t an ctl allze 0 m. des, .

NGBy S BRe e o S el TP iREtaE, beivA vipe-

méthﬂcﬂ-p@é@dd@eﬁoﬂyw-ﬁmpm yhmmylzzL PibeFtBnaVidoly-B-irgs-88hethyl-
r anount of a ? nct onal] nononer such as

2 BN a PONAN VG EA Y 2t RETAIAN et RAGDDETGr e
duﬁ@mym bigoiciens) p/dwnwmﬁdnazasvé Pblyal-N-geittRiAdrpamiddi cal

ymeri zabl e %rou ps, .such as
oD RSV AlFR RIS A Setoracky dgpainl o do
polPsEMRRLLS, de%bbf&?dr@e@m&ﬁﬁ@@bb@%ﬁol cﬁm‘lﬂa\ﬁo& or

n-vinyl pyrrolidone wth acr

rang o Dﬁén@?@dmuﬁtﬁ?éa'gl rleys ah@d ﬁ"a%tﬂy'ﬁfﬁp@db h@ge@‘avh%@
poRRGRNEHIdyRofkidHe @VP) OoliN-GEY TR RS I4588MIdR) (PVMA) are
particularly preferred. Copolymers might also be used such as graft
copolymers of PVP or amphiphilic copolymers having hydrophilic and
hydrophobic blocks such as those disclosed in US 10/954,560. The lubricious
polymer may be incorporated into the lens polymer without chemical bonding,
such as is disclosed in US2003/162,862 and US2003/125,498 or may be
copolymerized into the lens matrix or coated onto the contact lens, by any
known method such as premold spin casting, as disclosed, for example, in
US2003/052,424, grafting, soaking the lens in a polymeric solution as
disclosed in US2002/006,521 and US 6,478,423, and the like. The foregoing
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WO 200608308y Sst em Speci fic exanpl es of

conjunction with other hydrophilic prepolynmers in a
| ubri ci opcT/pSioygeran4s97
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pyrrolidone, poly(Nvinyl-Nnethylacetam de),
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P
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mosomler asX, Wm@elsdh@tbmrséd!smg dd8dition® B4foE6 Qubritinels polymers
. | C] rporated into the lens
ha&ﬁ@&{/hr?@g%%w% ‘{%@EL %g%%%%o%%&gng, such as is disclosed
in US2003/1 62,862 and US2003/1 25,498 or may be
cop'Bieyln‘eﬁd%&@fdhe presenhimverticn may be xnaste frarataay koowo lerise
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empb3feNT el e e tRn e ANl St fats AG eidhfis, | |
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abdmlmwsn R |@b6Merlrﬁ@nt§©anyébdut 30iz6ld 1oy er ,

vvh:g Iubr| Ci o ﬁ; g‘e % coated onto hhe | ens,

t heoYiiabis lens materi -W@ de AP B‘&WHIPPVPW@ SlETWeor
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| ubrici ous polynmer may be a reactive polymer having a
The term components includes monomers, macromers and

prepolymers. "Monomer" refers to lower molecular weight compounds that can
be polymerized to higher molecular weight compounds, polymers, macromers,
or prepolymers. The term “macromer” as used herein refers to a high
molecular weight polymerizable compound. Prepolymers are partially
polymerized monomers or monomers which are capable of further
polymerization.

A “silicone-containing component” is one that contains at least two [-Si-
O-] repeating units in a monomer, macromer or prepolymer. Preferably, the
total Si and attached O are present in the silicone-containing component in an
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erla s 1 nclude nents,
si |\Vhie elneataay mhn@ﬂe:wrﬁ@nmgtqorrmmeobmﬁbv beatinaduded, in
och b8 88 THE o SEELEARADEDN i BHEL AT 1P ARTRE s
thermajeutyl ddtheveiagh fraciiompofithe silictrsd caraporeniposgdiarthe &mhst 0

| ht Dol
for PG sy Rin Bl SHe PSRRI - as used
(‘ rrimaomnntmém emsome)ccmtmngxg dmipmehﬂy Ivml@bne ponhmrng zabl e
ound. re are artl
en S G RC e RREVR DS ARAF BhOMdE CapRBIR D PO (iR
is m@ﬁeYrt'éE ftl?é‘t@ﬂll ({@mpoﬁen’{i‘sl Havﬁ@rraomnm oAk Polyerizanie [mnctlloﬁal
ne contajns a - ea

arouRs (SM U AR5 RbARSOTREES bIREKe 5P TorERs Yhar 0ol 16
of tReeé&dtRblcympbhents o4 p@feraslq rdtrhaentfien @ rmel/Poeg enthel N

the silicone-contajni ng conponent in ananount greater
reatCH\émC%P%%ts%‘é%éﬁ?mfaﬂ@'%& dliganercontaning ﬁ?’@ﬁ?@ﬁnts

mc%:'&@%o%ﬂ%n?l&ﬁkyﬂﬁfe%ﬁ&ry@é mboR8mEfd & Formiugskl ar wei ght

the silicone-containing

0
R
T”\X—(CHz)n—Si(OSiW R2R3),

wherein: R denotes H or lower alkyl; X denotes O or NR* each R*
independently denotes hydrogen or methyl,

each R'-R® independently denotes a lower alkyl radical or a phenyl radical,
and

nis 1 or3to10.
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onent. Useful silicone-containing conponents

wo 2006(‘)“?8? ably conprise pol ymerizabl e functi onBFTPHYpL04097

such as acrylate, nmethacrylate, acrylam de,
met hacryl am de, N-vinyl lactam N-vinylanm de, and
Morﬁ,tmlhgtgor@!lﬁgly?ﬁ%ylﬁlbm (nEmB\bm emy:]a‘tso be used. Suitable
containjn ents ich are useful in
mP@M%QWPWWQ@ﬁ%@%‘%ﬂEd in US. Pat. Nos.
3,808, 178; 4,120,570; 4,136, 250; 4,153, 641; 4, 740, 533;
5,034, 461 and 5 070, 215, and EP080539. These

ref erences di scF{G@)se manyRe9<arrpI es @¥s9ol efinic
si li cone-cont ai ‘nl ng conponents. Wij|l e al nost any

silicone cont ai g nent e i | uded, in
order to 5@}/|d§j thglg ts o(f)bthe reseéft i nvention
with the desired nodul us,, the majorjty of the mass

fraction of theR%|I|conepg gnponent spysed in the [ens
formul ati on shoul’d contain only one pol yneri zabl e

function?I group (Innnofunctlonal silicone contai ni ng

onponen :

WhTRE TB4P 1O Wattaius RO S Haa T e BB hafhd 23 €

mograggguﬁo latstated pamtassprre&daw att]?ala mooerpeienably Ehammg‘%sa
an one

s apmainel T aoh AR BBt st o4 SRSl BB et

prefamRbiy H4Rosovelert @ﬁ)dp&ﬂﬁtaw iAg @anyrg)ln gin/is or methgenddter abl y

no nb th 7
OB, FaIP ORI 1S AR = TPEbinEa D el IR BB et o
mob&&élé‘r%lm'df%wl QRSB W droth&ayrBe Riréter slbstituted avitbracagol,

wher €i n: R denotes H or

amien betose FasboxNig acie £ GRS GreHRsy BIRRY] HBWWEB{%%}%{%@C‘
moﬁég%elgrgt%?l@? br %Qﬁ@ups GA61 d?éfe%‘)oly heeReRIGNS hynahenaleas a

or a phenyl radical gnd nis 1 or

alkg, boaryDngnoNIﬁIthawhﬁaﬂurtb@'l shistiter, vih plRARe8MINERDVE)
ketgp¥ o rﬁ&g}ﬁﬁ?ﬁ&'ﬁ%ﬂ ett%‘r‘g?d?lmg Pn‘é‘\? YA PROBAGEd infisHoveient

100, where it is
alkylrm‘@rrysltgnmnbst, petferablysa 6+ ciadphatisRrasRmALS SiRyP A/ igyBaY

mcg,ﬁjgar@x%rgl 330@8 a%S%OHr@Eggbly BL SERUARbYpS st bRefer@lyebutyl;

and Rg is independently alky! or aromatic, preferably ethyl, methyl, benzyl,

phenyl, or a monovalent siloxane chain comprising from 1 to 100 repeating Si-
O units. Examples of suitable mPDMS compounds include 3-methacryloxy-2-
hydroxypropyloxy)propylbis(trimethylsiony)methylsilane,
monomethacryloxypropy! terminated mono-n-butyl terminated
polydimethylsiloxane., methacryloxypropylpentamethyl disiloxane,
combinations thereof and the like.

Examples of polysiloxanylalkyl (meth)acrylic monomers include
methacryloxypropyl tris(trimethylsiloxy) silane, pentamethyldisiloxanyl
methylmethacrylate, and methyldi(trimethylsiloxy)methacryloxymethyl silane.
Methacryloxypropy! tris(trimethylsiloxy)silane is the most preferred.
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is a nonoval ent group containing at | east one

WO 2@blogdzeni cal | y unsat urated noi ety, preferabl BCHUS2006/004097

nonoval ent group containing a styryl, vinyl, or
nmet hacryl ate noiety, nore preferably a nmethacrylate
noi latspmecerabod@b@nissmbnofepetivhahp dlydimetroisioadesst may kgl |

preforedilge (6 ibRer Mol oG JhilATan e biketbids
sucgf&umese abeﬁawr@éueammbﬁraﬁcuﬁr@mmww@bwgr@ipkmll or

mc;ﬁ%&}%g B cg?rlggn eg?{@abcgff 85%'13)/ ?%F%in%é?t Ipestiahopher

weRMBS lof bl tredsinddne o@hwnehts shLifdebe KeHi-BiIRy sliadrirOeoHtAifing
acid or ether groups referably unsubstltuted

COTBAGIAS 15D s nalydirgethyielexagedups, preferably a G H

Gal Ih@?@térﬁb&f m@ﬁp WRkrLa gﬁ@(%b r6§bl s is E‘J@Bu?é’d? thefeRE 0
atons, nore preferably -8 al’kyl ~groups, nost

of tbe@reﬁ%weﬂ il bema%fromsa raRsEYRMiNHEl GPMarising asr
lealf S4B 26 ’anGrp%@ra%W Uet@fe@ﬁlaboﬂpi@éﬁl\d 7@‘%% )éillcor@&ﬂ*)(émmﬁr

a nonoval ent sil oxane hai n conpr|3|ng rom
comppraits hasesl on talnvaight otmv@vemomrpmuco@bpeemtpm
' 3- net hacryl oxy- 2-
W“ﬁ@ﬁ‘?%%‘ﬁf“&%%i‘@?pr opy! bi s(tri et hyl sil oxy) net hyl sil an
e, Inmdditiontiadre/morgiunciinrial siicariencanéaining wompoberis)
mu t‘ﬁ{n};gtlgﬁéles%ceﬂe%ghqgﬁ'\ﬁﬁé&ﬁé%ﬁlseand/ r bulk smco re,ocont mm

["oXypr opy PoA
comhwreisfmayldlsbﬂne lha;lkdaed lﬁmmlreswachpm r}cﬂumpaﬁhaw al kyI

net cryli noners_ioclude net hacryl oxypropyl
Un(ﬁ’%‘@?%’ﬁ'%?ﬁ@lé’?lag%§@] g'ane, pent anet hyl di si | oxanyl
net(byé nbtsh at sijitaxicecontdining components is a poly(organosiloxane)
Si I rret hacryl oxynet hyl sil ane.
Pfeﬁsyﬁz? f8§?/geél§§|f°rm‘1 ri methyl siloxy)silane is the

Formgs lipreferred. I n sone errbodi nment s nonof uncti onal
pol ydi met hyl si | oxanes nay be preferred, as they | ower
not only nodul uf® butR7al so an d, whi I e bul ky

silicones,ps % # ﬁ ng | east one
branching tri ﬁ—g g’? oup v%n f\ i ncrease tan d.
Accordi ngly, at Reast Rébou ®30 and preferably at | east
about 60 weight% of all the silicone conponents shoul d

whBPERIEN e ShAL ARG A RLAShEAURBHAYBATHGLD, Sicn
as an ester or amlde of an acrylic or a methacrylic acid or an alkyl or aryl group
(providing that at least one A comprises an activated unsaturated group
capable of undergoing radical polymerization); each of R°, R®, R” and R® are
independently selected from the group consisting of a monovalent hydrocarbon
radical or a halogen substituted monovalent hydrocarbon radical having 1 to 18
carbon atoms which may have ether linkages between carbon atoms;

R? denotes a divalent hydrocarbon radical having from 1 to 22 carbon

atoms, and

10



In one enbodi ment, where a silicone hydrogel lens is
WOZ@@ﬁdsg@g the lens of the present invention WlrhusB&e004097
made froma reactive mixture conprising at |east about
20 and preferably between about 20 and 70%w silicone

CoNtaisIl drhrriffaen giiaterifaeor €dud! & @ antehratralfié 5 to 400,
reactive, npnoner conpgnents %r om whi ch t he pol ymer is

anggpre Areferzly 19 ¢n39Q PRe SReFts exrIPlsimf. @l i cone

mé%ﬁé’chaérplbsaﬁore@ﬂ%%nﬁ&hyl%xbhéunctI onal silicone
cont ai hi ng conporients and/or bul ky silicone containing

conpoaings Ukl dassooiisdicone cogidiinchcamprnanss inplugas aconst
it Iya / t One:
s cob RS D Rk By R R K1t 6P g Biling
forpml@(or ganosi | oxane) prepolymer represented by fornula
L EokRbgywha 111 wherein each A independently denotes
an actlvat ed unsat urated group, such as an ester or

am de of ap acrylLic or a haerylic acid or an al kyl
or aryl group (providing th%t t | east one A conprises
an acti vat e€CHyrsatt(Chib e Ogt cadpébl e of undergoi ng
radi cal polynerization); each ot R5, R6, R7 and R8 are
i ndependent |y sel ect ed fromthe group consisting of a
nonoval ent, hydroca o al or. a hal oge
WG T CEPEES oo AN TR be? SRR MIRIPEC 1 t o
10 rad,salcardéaate@torrs whi ch nmay have ether |inkages between
carbon atoms; R9 denotes a dival ent hydr ocar bon

hydegerser fH%’RWh& i$ 1 ofn 0% % aml gt - apbitable gifieaers 0 or
coﬁi&ndn‘iﬁ 8 hlcgréai%bl@»rRsf iﬁ%ﬁhd@ﬁh@ﬁiﬂ@%lﬁg‘) 1, and preferable

re preferably 10 fo 300. One specific
exéﬁlﬁ‘i)‘é %’%1? \!;5:3) bi smet hacryl oxypr opyl
pol ydi met hyl si | oxane. Anot her useful class of silicone

cont ai ni ng conponents includes silicone containing

__Au_(u.hz)q(g?lbbg@ﬁbq}gyﬂ3V| nyl carbamate nononers of the
| owi ng fornul

Rio R4o

———(CHz)q-{éiO]—S'i——Q
| de]

Rio R

15 wherein:
Q denotes

0
[
—(CHp)p—O—C—CH=CH,

Wherein p is 1 to 6; R denotes an alkyl radical or a fluoroalkyl radical
having 1 to 6 carbon atoms; eis 0t0 200; q'is 1,2, 30or4;andsis 0, 1,2, 3, 4

20 orb.

11



Formula 111 wherein: Y denotes O S. or NH RS
WO 2@e/08d3es a sSilicone-containing organi c radi CBET/UR006/004097
denotes hydrogen or nethyl; dis 1, 2, 3 or 4; and q
is O or 1. Suitable siliconecontaining organic
r adi teasikcoR8Lcantaihing @inyhearbarhdteor nigyl carbamate monomers

spasrly ML AGTEA U bR AP A R p 1 <

disiloxane 53-(Viloxleadions!ttao) ;&b}gyll[triéqﬁinﬁéihylﬁroxg’;\)sflérhé]f gal kyl
car

trlsf(gmietmé&n)gygﬂ)%hproawcp?lgl qaéb@natf gg‘fflsgrlmgﬁw}sllgxym@? @
5  propylVideeerbeaiité tRimdthyiilpsthyranR @arsohaty; tthathlishamiaiynt e
nononer s speci ficall'y I nclude:
vinyl C@rtlﬂr@% i nyl oxycar bonyl oxy) but - 1-yl [ t et r amet hyl di s
|onan 3- (vi nyl oxycar bonyl t hi 0) propyl [tris
(trlrre yl sil ) Si |

) - CHz
tI‘IS( rlmsthy silo ;ﬂ/?élly] propyl aI”IyI car banmat e;
G TS Pt iyt QTR y =9 —p(%%pC@rnﬁF——(%e bamat e;

tr| nmet hyl sil yl et hyl v} nyl f[carjpbonat e;
trinmethyl silylert hyll eHisnyl| casHionat e, and Anot her
cl ass of silicone-containi&y conponents incl udes

pol Anbtied duknss csmrceﬁ@bsntafmrtmmmdem |ﬁ§|ufj§§égb[)lyal%thane
FormJIa | V- ?*A* Ga *D'DFE 1; E(*D¥ A a
macr@z@;@o the fglic owi W‘NE@‘G) a *D*A*D E 1 wherein:
10  Formulae IV-VI
(*D*A*D*G)a *D*D*E1;
E(*D*G*D*A)a *D*G*D*E’ or;
E(*D*A*D*G), *D*A*D*E’

wherein:

15 D denotes an alkyl diradical, an alkyl cycloalky! diradical, a cycloalkyl
diradical, an aryl diradical or an alkylaryl diradical having 6 to 30 carbon atoms,
G denotes an alkyl diradical, a cycloalkyl diradical, an alkyl cycloalkyl
diradical, an aryl diradical or an alkylaryl diradical having 1 to 40 carbon atoms
and which may contain ether, thio or amine linkages in the main chain;
20 * denotes a urethane or ureido linkage;
ais at least 1;

A denotes a divalent polymeric radical of formula:

Formula Vil
| !
——(CHz)y ?io ?i“‘(CHg)y"—'
R R
b

12
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D denotes an al kyl diradical, an al kyl cycl oal kyl
WO 20dé/68sdi3cal , a cycl oal kyl diradical, an aryl RITes0e#04097
or an al kylaryl diradical having 6 to 30 carbon atons,
G denotes an al kyl diradical, a cycloal kyl diradical,
R“amajeln;wnmycdﬂrmmwm aﬁylrmdﬁuow-sumutmq/alkwu grewh ba‘hng)n an
ar dlralcal in rhon at.ons
o1 e ST B eREA S BpCeh PaeRn RGPS e
is affRjaRt chmcm plovitiesai rasiety weighhefmE® 0D 1lmccmod eath okBged Bl

indeerElspii aEetb RS Rl oA HEHBH AT FREDL co o

repidséliteddty folH@o- substituted al kyI group having 1 tol0
carbon atoms which may contain ether |inkages between

Forguwia¥h! atons; vy is at least 1; and p provides a noiety
wei ght of 400 to 10, 000; each of E and El1
i ndependgpt | y denotes a pol ynmeri zabl e unsaturated
organic radical represented Y formula: Formula VIII

R12REEETEEE T $pa@xy WYTRIZ- (Ar) y- R 4- wherein: RI12

i s hydrogen or nethyl; R13 is hydrogen, an al kyl
radical having 1 to 6 carbon atonms, or a-CO Y-R15
radical wherein Yis -O,Y-S- or- NH; Rl4 is a

whételRehfs %%géﬂorfh@é’chﬂgl?ﬁ is ﬂy&%géﬁréwﬂkﬁltr@&l'ﬁal having 1 to
denotes - & denotes - denot es

6 caiROREHRMEI ¥ & adfiQalY-HRviTAgics! Weersth i éi—af-ossT O T s

NHL tF@”@s a Hlv'a!%n@ré%f calhaVing 3 t8 12 cafborPitens; Kehos -LoA-
preferred silicone-containi glgmwtonent is a

or p&IGRT6 ZhianetefaciOme —rélblre g5/an a@naiclradicalg
ha\fﬁm 30 CE%WH;&%)%VW&? H1S vAs Bigradibaal, 106 of1.
socyanat e ter r em)va e 'i'socyanat e group,

suchpeedenerbsiticaneaianiainiof cpwphemtdﬁe poiliuseibgae atasromer
rep&%“b%rbﬂﬁ tfgipclvﬁng formula:

Formula IX
9 o 9 wsee 180 I i e
CH=G-GOGH,C o'c'N—me—r\cOCHzc:izocl—izmzoc:\J-mech)ﬂ(&o}sr-(cnz)m OCN-Ry¢— mocmmzocrgmzom—mkﬁ\co—mzmzoooc:wz
CHy o H Loy Lol |

a

wherein R'® is a diradical of a diisocyanate after removal of the isocyanate
group, such as the diradical of isophorone diisocyanate. Another suitable
silicone containing macromer is compound of formula X (in which x + yis a
number in the range of 10 to 30) formed by the reaction of fluoroether,
hydroxy-terminated polydimethylsiloxane, isophorone diisocyanate and
isocyanatoethylmethacrylate.

Formula X

13



silicone containing macronmer is conpound of fornmula X
WO 2006m86868 ch X + y is a nunber in the range ofpPCOU$2008@)%097

formed by the reaction of fluoroether,

hydr oxy-term nat ed pol ydi net hyl si | oxane, isophorone

di i ocyanat e and i socyahat oet hyl et hacryl ate. Fornul a
)\(0\)@;{ %s&%@mqm rrpoggnts suitable for use
o in this invention include S EVHH € EUCTH @ e QCAR,~ OCFLHQ

96/ 31792 such as macrongrs/gont ai ni ng pol ysp | oxane
pol yal kyl ene et ber o dijdocyapate, ~pol yflugrhnat ¢
hydr ocar bon, pdl yk1 vori'nat ed N T pol® ysac e
groups. U S. Pat. Nos. 5,321 ,108; 5,387,662 a
5,539,016 descri be pol ysiloxanes with a pol ar
fluorinated graft or side group having a hydrogen atom
at t@mbgghg%‘noeac/drﬂmmhgaiontﬁioﬁbmtgrsoﬁalﬁsﬂ’d)r’;]uslbed tmajrrh‘venhon
. at ophi lic_si oxany
ol s icCaee L B M S0/ e SRR G ss pfer bk anges
po|9§1@x§.ﬁ@5;ﬁ;llyan&yvd@4eeetn@ﬂar&fcyamat@lﬁlu@gn@t@w@amrarmmd
pol ysi | oxanyl groups

faore
5 powcy@ﬁt%@th%rsaQdawlafr%ceh@@q@eap%s ﬁ%.'ﬁ%éﬁ@ 108;

5,380 8621 AN HI5FLOPS 88§Erlbb'boW§N(§xa‘n€¥ %'Qﬁblar"ﬁdﬂfriﬂ@féd' dréft
nononers are al so incl I N he reacti ve conponent S

or gidegraup haying a hydregen atqm aféaré@g toR temainaldiduaie-

subSBHRSd E2Bon Hism YA S60Y/60 6388 RREE R h&ﬁﬁ&bﬂnﬁb gnvakgn}: he
contact | enses of this Invention can any of the

mekresiriatag ¢ooleiiing ethabandseifaxadyldiskanrges anﬁi aregslipkatde art

10 mohggg?{goﬁé{lafn%‘v’;ﬁd efert)rg)t?r%dpﬂoﬁsﬂ{&ﬁgl §r e p%&hk thh'éqg%Brnﬁ

polgsitohanesacaryalise beaisediasythe sibienrs mnt@nm@@ompwamfdp ihisi c
mvg}?tﬂ) rrers may thensel ves be used as crosslinking
agen however, where hydrophilic nononers having
rmrléydrbphnli@mnpmieysmnei ashinelutiad @t iherabctyemoppmnentssed,

e/ BaR BT OUR 1 Re oY i orp ot b iy “Te bR AG
15 mdmbdiéIrSJSsedTﬂm&nhleaf the"aointydt tengpe of ifs it vén‘tbohctmntmi amyrtg"'the
ef er to nonomer ntai ni n

kn@q/rbﬁ{saerﬂah%c monomers |sclosedS in tRe prior art % maEe Ywdl)égels

o]

The preferred hydrophilic monomers used to make the polymer of this
invention may be either acrylic- or vinyl-containing. Such hydrophilic
monomers may themselves be used as crosslinking agents, however, where

20 hydrophilic monomers having more than one polymerizable functional group
are used, their concentration should be limited as discussed above to provide a
contact lens having the desired modulus. The term "vinyl-type" or "vinyl-
containing” monomers refer to monomers containing the vinyl grouping (-
CH=CHy) and are generally highly reactive. Such hydrophilic vinyl-containing

25 monomers are known to polymerize relatively easily.

"Acrylic-type" or "acrylic-containing" monomers are those monomers
containing the acrylic group: (CH,=CRCOX) wherein R is H or CH3, and Xis O

or N, which are also known to polymerize readily, such as N,N-dimethy!
14



10

15

20

25

30

WO 20vgasaphi | i c vinyl

CH=CH2) and are generally highly reactive. Such
-cont ai ni ng nononers are Kpomus1006/004097
polynmeri ze relatively easily. "Acrylic-type" or

"acrylic-containing" nononers are those nononers

acrglantide (D14), Chieydasxyethiye n@lthacwlaté(a-lEN@BCi@ﬁemE&iaﬁryl&té,s
re als wn to

2R a S eea oS iye SRR ol ey R Rat il oo

me(rﬂtﬂhca&dl‘e/rfﬂ ridyd. methacryl ate (HEI\/A) gl ycerol

pomt fﬂl?vh @@’@Y'f@&?droxﬁwﬁ% Wf*&ﬁ %@@mﬁ%gmﬂr@fsd inted

thedikoRE lh)ﬂir*o@e@(af@he bbedé@ﬂqhvéﬁn@nvmdwde PBRGAEA] Sigh as N-
nononer s whic [ nconlgorat ed into the silicone

vingaimide N vigy! '?ﬁé”\ﬁr(@@eh‘tvp) vH-Drmethy| apgdamidrobifiny!-
-eiwr%ca@nwé wknn?m%w fMmANTIYE, m-@mp%ﬁnér%ﬁﬁ witYRivp

N-Vi nyl - N-ret hyl acet’am de, N-Vi ny N- et
beigg etefafire®, N-vinyl - N-ethyl formam de, N-vi nyI

f oryme} Afdrophilid gmké?é fﬁ%g@éergﬁgéﬁfbﬂogeglﬁﬁ{e inY&lephi 11 ¢

nmononer s’ that can I nvention | ncl ude
inclyge pokpuyeipylens pplaolwaymbamlemg neere ob thenterreinaf hydiexyl

gro%?% Eépd?&edmm{ Qﬁ}'rlctlgﬁﬁ L{@c?{ué{ I@cﬂt‘ ﬁ@‘& &%%{/}83%%%5&‘:5@3&@'

cont al anpl es
borich cExajEplmery:&tdbypo@wﬂmq&:giycol edthoxydted atkybdlkgdside, and

[ d, et | at ed hi sph A ted with
et R bRt SR 0Pl BL B B Rab BB e iy
cappirghgrasp isacic aampmdtgéthyt&%ét&acwlaﬁ] e'lEg]l\lll'l)E_horc'lbbhacrylic

acr I, C ri.de,
R BB RERIPHGE viBenpa ohiRtice < 1B R, e prpcuce a
polwhylehé‘lpbmiﬂna}mig/@ie beweﬂﬁﬁgmﬂﬂ’gé?zébﬁ olefidit groups
ro onde 0
oo Bng PanerpEns GebEh B THRRTG Sl s ckamate
or sAéhABBpE or ester groups. Still further exanples are
t he ydroph| l'ic vinyl car bonate or vinyl carbamate

no o HENef @Mpiesarehe hydrophifie Mipy! %@or@t@?wmﬂs and

carbA®alybAGRkLH cﬁs&éf@ﬂh@‘g PRIBATENS. ﬁbﬁ?b%%d'tﬁeu S.
Patents No. 4,910,277. Other suitabl'e dro hilic

hydiephileeazaione menampeysissioses i HeS. s'?@temtéqu #; 9[1|ﬁ>e27a?r t.

Other suitable hydrophilic monomers will be apparent to one skilled in the art.

In one embodiment the hydrophilic comprises at least one hydrophilic
monomer such as DMA, HEMA, glycerol methacrylate, 2-hydroxyethyl
methacrylamide, NVP, N-vinyl-N-methyl acrylamide, polyethyleneglycol
monomethacrylate, methacrylic acid and acrylic acid with DMA being the most
preferred.

The hydrophilic monomers may be present in a wide range of amounts,
depending upon the specific balance of properties desired. For silicone
hydrogel lenses, amounts of hydrophilic monomer up to about 50 and
preferably between about 5 and about 50 weight %, based upon all

components in the reactive components are acceptable. For example, in one
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In one enbodi nent the hydrophilic conprises at | east

wo 2006v@8dydr ophi | i ¢ nmonomer such as DVA, HEMA, BITyUS2004/004097

nmet hacryl ate, 2-hydroxyethyl nethacryl am de, NVP,
N-vi nyl - N-met hyl acryl am de, pol yet hyl enegl ycol
emﬁ@dﬂﬁfmt leage:y b"ﬁﬂhe,hprm &Wéyii?mcmﬁbrﬁha@dlam rcphieat ofcatd
W t eing t nost, preferred. Th rophi li
comARoHbe Ln) Heeited atodmantbeiiiern AfaltiAd aifbehad
509e FRneHdag ansudirBstsshediytiraphhilediin&fmay BeRiciided in
desired. For silicone h dro%e! | enses, amounts of
ampyils Hehvesrcabrit sRandighobbo G 8l§3lh.t O and preferably
betwepBiPeboririéll, RBBhtaePichSiofiHe SlesdasRnuoe’s Al |

conmponents in the reactive conponents are acceptabl e.
hydrephilisdgnpeed i§ iermyae &RBoignHreAnPPEeYE sOHPrising PHMas Y

o B o R e b Bt P 30 and.
embpdintensotie Hydrophilieoempepedisiese peesenhie amenipRpmi apout
7o SPASAR s R Gk 4 suR OB D Bl €0

abaoRSaeighteas of the present invention is a hydrophilic

I ihs | ; i Sj
or 1 A SR e PresSRTRIT AR AL RR ule
cortentis iof ableastaiopiB0%, bnd phefsmbiriehdeareabsuttddeand about

ydrophi li ¢, conpopents are.present i n,amunts_from
50 B SR 4eh 868 O B8 MR isEr ey A L gitet g
corfaIeMigNIRNf Sedsr tham abowts08@ntion sbaytentiodiméibliesi¥than
Additionally contact | enses of the present invention
n

abgiiy Op 85 aneastiead ¥oing a Y ithelpy dynaraigooniashandis Geiansad
preferably between about 30 and about 50% The contact

| engemedmiditmBre f @Rk beBN 80FrieMglEuRd SRt dbsBtBEnses
advanci ng cont act anglees of | ess than about 80 and in

magp A HYMINGAEA Bravisesrelief{ipna GoHPE 8y MRIORS YIF BN

patfenf 18 CNROE. NEEH &l SNA RCA paIPSleP fdP@led T tHe YolBlBing
enbodi nent, it has been surpiisingly found that

reaghiyr e@mpoRas S-mathaci@frdenof i | con A provide relief
hydrb QP& R SPRb R MRS RiIYR ey isiane (SIMAA),
monomethacryloxypropyl terminated mono-n-butyl terminated
polydimethylsiloxane (mPDMS), N,N-dimethyl acrylamide (DMA), 2-
hydroxyethyl methacrylate (HEMA), poly-N-viny! pyrrolidone (PVP), a UV
absorber and a visibility tint.

The contact lenses of the present invention may be used for the
temporary relief or mitigation of subjective CLRDE symptoms such as dryness,
burning, stinging and discomfort. Relief or mitigation of symptoms may be
clinically measured via a clinical study. For example, in the study patients wear
a control lenses and the senofilcon A lenses for a predetermined period of time
and are asked about CLRDE symptoms such as ocular discomfort, dryness,

burning and stinging. If the control lens is a lens approved for use for the
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patients with CLRDE. Senofilcon Ais a polyner forned
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weanmggheegg%mb:rj ggggs#@ow Sedotiesy pen@wrmmge iof atleagqusnel >
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20 Q)ahm"as cbﬂnpbtmg theetriabaryd WQarm:g lensdaior BibleastabaugBihelirsor

on Boroe PebHaflor SHE%5 APEEE™ cns woul a need subj et ve

scores better than the control to be consi dered usef ul
f orThenduration ef cantacgti(en wearitiore)ofill CuROEPsydipy ondhe
_ . y ) :
oL AR o B RC 0 BRI Bl oy
therferas itgedifitdnel bt apredditiove tiodt eites &ast the mﬂm&rmjltmd@imd

nes burni n n sconfort as

frof el 19018 T et iy ok PP iy e T SR st
thralghout the epme @obistimenpuiibla gueiah émies nrailudimb teesyoun g

| enses f.or | east abopt ours n erage
noyr§y iso 71t T2 pERe S SBhurd Wil Brb Rels aaf o spdie
patiehtsaug ad heontmekeshtihuo@d wabt h at | east about 20

pati ents conpleting the trial and wearing | enses for

on e+heal§ easbr?\%gl bg V\quo?fH con‘unuousl%/r 7 e ee( wgrary or];h(/) E!uﬁrtlg | east
waking hours. If the lenses are worn during waking hours only, the lenses may

be cleaned and stored using any conventional cleaning and/or storing solution.

Tear film break-up (TFBUT) time was measured as follows. Five (5) pl
of non-preserved, 2% sodium fluorescein was instilled into the right of a clinical
patient using a micropipette. The patient was instructed to blink 2 times
without squeezing his/her eyelids together, then stare straight ahead.
Immediately after the second blink and within 30 seconds of fluorescein
instillation, the right eye was observed through a slit lamp and the time was
measured for the first sign of disruption of the tear film. The measurement was

immediately repeated on the right eye. If the recorded TFBUT measurements
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The duration of contact (or wear tinme) will vary

woO 2608Pe63U3 Ng on the individual patient. HowevepcT/iStdsB&097

the synptonmatic benefit is provided by the lens itself
and not an additive that elutes fromthe |lens, the

wekeRes tfiah MRsdoopds bhagramentan Reccengesparn aaarer dance
wWith the present invention extend throughout the
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monfIHowrsCeiB piaining ismrasyred pidnstiding Ssmigsgliters ahgin
i i i i 1% 1Y) I rs.
U RUARRLN oS NP WAL eI, ERRoRaY, S
instropteddo hiiyk srveral diresd Adied SJnibries the eig issempluated using a

: ' . ¢l f | QF: | i T
sitjAg TG SRR SR g GBI S PR d
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- : L | nt . ; o :
= el SolitalfE pelodd ier 8lko Rt U ek Mlob AEELEese
Thelcumkilalive ismasofthé hegionad qoaesz iswgpbited.her eyel i ds

togE.ther. t hen -sttare strai ght ahe g N di1 telly. fte{

t heleBhE SrehRLg herhisimoes e Bk instRo 1P piolBs

lissia;hﬁ?é :gl'éﬁni imtoathf, hﬁen{nj;rgﬂl-dé—)ﬁﬁc \BafoP bﬁe?ckh%@b{e‘ﬁ mfﬁi@‘ﬁtem is

. [ anp_.an time neasur 0 i rst. sign

insBcigraf B Brveial Ui pA S =S fHe SHE ASOAHALH Cilag o

slit[ll_{ggpd Takedtainihg W@@naﬂinca"alchiw srxithQI“bE@meing Iafo-Btsealgecor ded

measur ntswere | ess secon

xAcEen BPT G D95 LB RIS R DTV LY St Al EheAonGad

= phigdete, cdiietaPRas HIReBsIhE, WEAIEs R RMintabe 30t CORMES).
was repeated for the left eye. Fluorescein staining is

Theengiwatiye isym ¢fdbe regionpl SCOREE IDISPPERY. of 2% f | uor escein
SOl vihd Qo nfHrfscdul®s bVHI@Atb@ 'b%/ ©B8kARG thy 8le %ih? 3Es1i® BFnp
The patient 1s instructed to blink several Tines.

ang\etdi USﬂﬁ'ﬁQ‘?UEééﬁbﬁ@@WéW@“épéPU@ﬁwdﬁéiOMgtodn@ﬁﬁrﬁte

Jhe i : .

et oA TR B i KBy Sk & Ry et ¥Rl B

edgé oDihg Igwyer lidSeat prism which gppeared Wdleal well aboyesihedower lid

as Eﬁ&ngﬁ%ﬁ@ﬁt souMRAE MR oAb §RBLo tHE'GRENt ARLEnorhaT

tear film (low tear volume) produced a lower lid tear prism reflection which was
absent or appeared immediately adjacent to the lid margin. The reflex will
followed an irregular path across the lid margin as the light beam was moved

from side to side.
Examples

Example 1
Senofilcon A lenses were made as disclosed in W003/022321 (Example 1)

and clinically evaluated against ACUVUE® ONE DAY brand contact lenses
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The cunul ative sum of the regional scores is reported.
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1T unpedd gpors&yr ce under |ow to noderate
magni f i catl on. normal tear film produced a specul ar

refl ect i(@ha @Wretqﬁer%yetha@&@@n@ mogéed Maddonnies t ear
pri S”h%%‘[tﬁ)hnﬁpé’%%rcﬁgclééédflh Qﬁﬁllo‘?ﬁ\A'Al@a@gM?r Blfohgper lid

as the ht source |I's hobve om one S§ide
to t h@rghateG: Cdmlcabwanammer@aqf Reiguiar Replaceaent: \Ralriutre)

produggl fod GNREp é&&ln&%ﬁfre{i’u%&ﬁ? 55?_6 96 H?W\A?ﬂu&ﬁb 1662

absent “or "ap eare acent
mar gi pp1%el2ﬂe(v|llare\®1=hbt dryplak ewel($8arseweneegdrmar pat h

across the_l d from
S e to o cle SRR BuRG ok ComioABLuRSRIE T s
vvle_r e rraldle as trdalrs:&ﬁ os adcale G@S(ﬁaﬁgﬁmnégﬁbs %l)/vaagd
clinically evaluat ns L ran
contact | ensggy(%qng%qtl¥%ﬂ t)&fnd %ﬁg\é&(Fé'H”&g‘Pm& Uat i on
was a singl edmkﬁdoﬁpameeﬂta)nd weanthgrtinzed 1 2tHdusd; l@ra|
Cross-over s with twe s conpl eting
the study.® ﬁé{?udé%%“wr‘yfh?%%gm‘gﬁzé yé &e synptons
wi th thei VOO\BHb}'é@fN'Iea@lﬁg @SCB@félﬂ@r)frﬂJsls@Mt%ss of less
eligibility ¢griteria were recruited. 1. The subject,

with their olfitN emse8 t'@%?b?‘f?e?’?SCHB%‘# sedlectt | ens
wear i ng eX@eUaﬂ?%)anngTﬁﬁlb I AL th&PAhbfks, Subj ective
experiences lis
(b) a score of greater than 50 on a modified McMonnies
questionnaire; and
o Subjective rating of Comfort/Dryness/Grittiness of less
than 35, on the above described scale; or
o Daily wearing time of less than 12 hours; or

o Used eye drops more than 3 times/day.

The lenses were worn in a daily disposable mode (lenses thrown out each

night) for a period of one week. After one week of wear for each lens, the

patients were asked to rate which lens they preferred for initial comfort, end of

day comfort, overall comfort and dryness. Table 1 shows the preference data.
Table 1
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@Quillon M Alary JC, @iillon JP, Osborn G dinical
Managenent of Regul ar Repl acenent: Part 1. Selection

T ReEpAGKENT Fr epERNCY. ACQVOERONEIDAY Vay/ June 1992
ppl104- 120. (where| G=not dr%/ all; 168% severely
dry) o Subj ective [ating el aég{fr‘fjﬁ?ﬁl Drynass/ Grittiness

Wﬁ Bdfiogd on| a scare of530, (0= verly
unco rtable, always dry/const ::mfly gritity and 50=

eandIoéDay&mmeﬁt/ ho dryness?§ grittineds) and
weatr-+1g <~12—hours;—or ed eye drjops nore t

3 ti Ihgbﬁ'f 0_Subj ect i%\—)/'gsratixg 0 P han
Conf orD‘rﬁre)s_eess/Gltti ness of41kss than <25, on the
Labove-descri-bed—seale—or—oDartywearing tine of |ess
than 8 hours. (b) a score of greater than 50 on a

nmodi fied McMonnies questionnaire; and o Subjective
rating of Confort/Dryness/Gittiness of less than 35,

Exanwle Be above described scale; or o Daily wearing tinme

?If %E?@céﬁ‘ﬂ@eﬂs%sh@#é%adéfaspdl‘slsesbﬁyleNd)Demﬂﬁﬁi e than 3

(Examonle ‘0ioatlsdsioah SR e PgRm Cpopatpists TERETRT
A) c%ﬂfacﬁ%ﬁée%\e AE‘ Itéce ghsr%ﬁ eVgaktic w&@ardoﬁbre reasked| emslpntizes,
ked to rate which tJ‘|ey ref err.ed
bilatosal Gross OV SHSNRBISS RAIENGT cQmagle @'&ﬁ%& YRl BRENS
mo A6 b dipiaReRe o, shous the preference
&as r@bmtédmufortablmeva@’glgeg wearing time thgtnug %?Ie\g&se{ 5 hggrge
less than actual wear time,
 or reported at least moderate intensity (3,4.or 5 out of a scale of 0-5) or
frequency (3 or 4 out of a scale of 0-4) of at least one of the following:
symptoms: comfort, dryness, or burning/stinging;
and have at least one of the following:
e a TFBUT of less than 10 seconds in at least one eye,
« fluorescein staining score of at least 3 on a scale of 0-15 in at least one
eye, or
« lissamine green staining score of at least 3 on a scale of 0-18 in at least
one eye, or
« atear miniscus grade of abnormal in at least one eye.
Sixty-three percent (63%) of the enrolled patients were classified as having
evaporative tear deficiency and thirty-seven percent (37%) were classified as
having both evaporative tear deficiency and aqueous tear deficiency. The
lenses were worn in a daily wear mode (nightly removal) for a period of one
month using ReNu Multi-Plus Multi-Purpose Solution. Both lens types were

replaced after 2 weeks of lens wear. After two and four weeks of wear for
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(Exanple 1) and clinically evaluated agai nst Procl ear

wo 26081pesis bl es(r) (omafilcon A) contact | ensespcTiig2006/004097
clinical evaluation was a doubl e masked, random zed,
bil ateral cross-over study with 54 patients conpleting

eadtiens HtHE Yatiéhts WeP@ biiedtt 15 raRethe Nhskb forf (Hulp\Wigt8mfort and
criteria were enroll ed: reported confortabl e contact

vispal psuife aftt 9RpN Vistethe Wﬁt‘oﬁ'lgorhf\ lensgstwere flge 9519994 or haier
thaRGhe! @'rod‘@eﬁ'ermﬁﬁ»bles@ Ieﬁ?&%ﬁ B&thaicula? @%coﬁ?&? (0”‘6 © weeks

intensity (3,4,or 5 out of a scale of 0-5

and paqaf@ﬁéw(vse%ﬁ i theygohert pepsiedpe opfa fbpal)\t é‘f'a‘%@"'ﬂ@ast
disBARiR, 4t‘h§e\fe9é h@\%rﬂfbrt) %MHR’/FS%HP?CLH % \Rrbge ?f 0. 6%?1%9!9&

urni ng/ sti n& ng; have at [eaSt one o
scale far ptmeenof OTITF"BEJTC’ Bfoql@ngMIbt@@&@tdhﬁ ésweak fatow-up
V'Slpeast one eye, fluorescein staining score of at | east
on a scale of 0-1 5 in at |east one eye, or
Thosesefarilinaryskikin tee aitmiilhmpcoguire theft meeinyl readificaions aad

varfiS ofloe e it oion PRI R Fuad: Tof i 800no
desSiriptign bihd & fodowiagicl(i8%e bterided tesowarlatidupht i ent s
c asrfd fied as having evaporative tear deficiency

mogﬁi(rﬁa'i'?ﬂsr? PR er cent (379 were classified as

havi ng both evaporative tear deficiency and aqueous
tear deficiency. The | enses were worn in a daily wear
node (nightly renoval) for a period of one nonth using
Exdifid qvul ti-Plus Ml ti-Purpose Solution. Both Iens
were replaced after 2 weeks of lens wear. After
two and four weeks of wear foreach lens, the patients
nerh tegsirarferonteiere as Sbowe isBiguteot (sioplified antisalaehematic

of @gﬁnséeﬁlsﬁv@} )e@‘r;yay gecfj to'sévs g% ig]r%I Eéﬁ@lr&)tnﬁtgﬁ %IWOCI ear
coramepciallyiaveddhiy coalastlensrs AOUNUSCANEDAY sACHIVHIE OABYS 2
an%"%%(]’éoﬂ??ﬂmeéfﬁﬁ% [RR R BoricfiffeetO A" (4=
interteremeted ihad dind fnllt)\)vir@rrdamr saraporsrts aync(rwe:hrcm@w@‘reéh 0
Iigh?goh%gygéntered around 5461 Angstroms) 1, a collimated beam formed
by a condenser lens system, a beam splitter 2, that reflects about 4% of the
beam to the eye (and transmits over 95%), and the objective lens 3, which both
converges the light to the center of curvature of the cormea of the eye 6, and
collimates the light reflecting back from the tear film. A second, identical lens 4,
focuses this collimated returning light onto the detector 5, of a video camera. It
can also be used as a direct-viewing instrument. Lamp 1, was set at the
desired brightness as most of the direct illumination from the lamp 1 passed
through the beamsplitter and was lost before it reached the eye. The objective
lenses 3and 4 were identical in design, used in a back-to-back configuration,
and optically very fast, having an f-number of 1.2. Since the imaging system is
optically symmetrical the on-axis, optical aberrations of the system were
minimized.

21



10

15

20

25

scale for both senofilcon A and Procl ear

WO 2608/1Res03 bl es(r) at the 4-week foll ow up vi si pQT/USH06/604097

of ordinary skill in the art will recognize that nany
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passed thiough the be itter d_was | pst hefore it
QASY¥8ed t hMasigst toThe ab?l%ﬂ:t i ve | er@®sl 3and4d were
identical |{pdesion, Used in a back-to-back
configuration, and optically veryl fast, having an
RRAGHBAR ¢thil. 2. Si ncnShM(ﬁm@)nlgslswst em s optically

s £ 1 bl +hha-—-aAan £ + Y
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system were minimzed. Ten subjects wore each of |enses
li sReﬂresbmaevé exaerlbenf thedniedfdmmeitit irsagygsostish were
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after eight hours of wear in the left eye of the same patient. The image on the

left of each set (“A") is the image of the tear film taken two seconds after a
blink. The image on the right of each set (“B”) is the image of the tear film
taken ten seconds after a blink. Figures 2A and 3A (ACUVUE® ONE DAY and
ACUVUE OASYS®, respectively) show numerous distinct fringes, indicating
tear films with moderate thickness. The interferometric pattern for the Cooper
PROCLEAR® contact lens (Figure 4A) showed few fringes, which were rapidly
moving. Rapidly moving fringes indicates that the tear film is rapidly thinning.
The image on the right of Figure 4 shows the PROCLEAR contact lens after 10
seconds without blinking. The image shows several dark pits indicating a
“craggy” surface. Several blinks were required to achieve an interferometric

image similar to Figure 4A.
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made on each subject at 30-m nutes and 8-hour wearing
times. The subjects wore the sane lens type in both

weyew/0dedod ng each wearing period. During the eramgiS2a0ke04097
subj ects were asked to blink normally for about 20-30

secoriéen after OtsechréPthe et UVUEISASPS 'Brér%[(coﬁ]éa& t e”(fg Tt

seconds or nore) w thout DI
?’gf’ 'ﬁ? g‘ﬁ‘ '}F%ESe%f STENESHES 1 0 S {ringeepatternt wek obssrvédiefter o
gogleddink.l ens to becone dry when withhol di ng blinks),
and recovery (recovery fromdryness to a wet surface)
wer e eval uat ed. Based upon the evaluation the | enses
were rated on a scale of 1-5 (5 being the best overal
performance). The results are shown in the Table
bel ow. Representative exanples of the interferonetric
i mges which were collected are shown in Figures 2
through 4. Al images shown were recorded after eight
hours of wear in the left eye of the sanme patient. The
i mage on the left of each set ("A") is the inage of
the tear filmtaken two seconds after a blink. The
i mage on the right of each set ("B") is the i mge of
the tear filmtaken ten seconds after a blink. Figures
2A and 3A (ACUUE(r) ONE DAY and ACUVUE QASYS(r),
respectively) show nunerous distinct fringes,
indicating tear films with noderate thickness. The
interferonetric pattern for the Cooper PROCLEAR(r)
contact lens (Figure 4A) showed few fringes, which
were rapidly noving. Rapidly noving fringes indicates
that the tear filmis rapidly thinning. The inage on
the right of Figure 4 shows the PROCLEAR contact |ens
after 10 seconds w thout blinking. The i nage shows
several dark pits indicating a "craggy" surface.
Several blinks were required to achi eve an
interferonetric image simlar to Figure 4A Even after
10 seconds the ACUVUE QASYS brand contact |ens did not
di splay dark pits or crevasses. A strong fringe
pattern was observed after a single blink. W claim 1.
A nethod for the mtigation of synptons of contact
lens related dry
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eye conprising contacting the surface of the eye of a
in need of mtigation of synptons fpCT/OSIW@@I4097
lens related dry eye with a contact |ens conprising
senofilcon A. 2. The nethod of claim11 wherein said
syneamdm: ncl ude dryness, burning, stinging and

di sconfort. 3. The nethod of claim1l wherein said
contacting step conprises a wear tinme of at |east

aboyt ABndtasd for the mTtig%mHﬁbh@ﬂm@tBn%' @Ic@hﬂacv\déaé %lateaajryl
contactln ste conpri_ses wear time of gast

ey BRITIPrising ﬁ%@%ﬂngsthe ?H@a%?fﬁbe eye of paatient i 'ng? oh said

mlt@gﬂéﬁeﬁ éﬁﬁpt%ﬁ%ﬁoﬁéﬁﬁ%éétfkﬁﬁs rRIHERHry L dyEBYi a 8bnth8B@EHs
hours. ) he net hod of 'cllaim 1l wherein said

Com@fﬂﬁ'%ﬁ?ﬁﬁé”@ne% conprl ses a wear time of at |east
about 1 week. 7. The nethod of claim1l wherein said

contacting step conprises a wear tinme of at |east
abotit The methad ofglaimhkwhersiipspie Sy@pang inclyde deynessai d

mtigation of synptons of
bur@x éss&egs?llé@aggg@rgpdg{ ation. 9. The nethod of claim1l

wherein said patient is in need of mtigation of

synpt | LS [N 10
A ot PRSP, Gflpfy S ok B o F coBisRREY e
wedietirae oéhbleast aboyt 8yheuwonpri si ng contacting the surface
of the eye of a patient in need of mtigation of
synptons for contact lens related dry eye with a

Con¢ athe hetisodcogains nmperimsaldicostacfind step cohgnisedaut

nd at about 5% of at |east one
wegh “HP?E? 86‘ a tcﬂtﬂ?HE?EB?‘fS' The nethod of claim 10 wherein
a| d contact |lens conprises at |east one silicone '

e‘fm a',l’ﬁela g% fggc%)f?qqggh }‘l?%[ﬂdr;r g’;ﬂgg%{%gg ing steg c%mprlsgs a

wear time of at least about 24 hours.

6. The method of claim 1 wherein said contacting step comprises a

wear time of at least about 1 week.

7. The method of claim 1 wherein said contacting step comprises a

wear time of at least about 1 month.

8. The method of claim 1 wherein said patient is in need of mitigation of

symptoms of excessive tear evaporation.

9. The method of claim 1 wherein said patient is in need of mitigation of

symptoms of Non-Sjogren’s aqueous tear deficiency.
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conprises inprovenent in end of day wearing confort as

wozﬁ&%%h'io@d by a preference for the contact | epgrafs26ds@bdior

O of at least about 1.5 to 1 conpared to an etafilcon
A contact |ens, when neasured in a doubl e nasked,

clinocal mbfho@'foﬂ\thtehnlﬂgaﬂoﬁ&ﬁtsyﬁ@mtﬁs 80cArid dt SsHsSre e | bh@/g
the | enses for one week dai |y di sposabl e node. .

eyeeMpsisigFostacing tha %f%ﬁétf HeevepiR patiang it nesd
miSY SR S¥Esy ﬁmﬁé s cohtHRt RYS M@Bledidly 8YEhithla SHE @ ténsas

neasur ed by preference for the contact |lens of claim
comprigingza MEgHIss of [assthan abauh 120 eshput ddeass aguirafafieé on

|ea%,t%ﬁgt|@&-tc,dﬁg,%4yn\{g}en neasured in a doubl e nmasked,

clinical tri at | east about 20 patients wearing
the lenses for one week in daily disposable node. 14.

The1@‘ﬂﬂ8%é’tﬁo& lo%lg]n'}qom%&ﬁh Qa@%oqtd& én?, g&?lsg% at

synpt ons conpri ses | nprovenent
least apea sitidohs centpinifocsaemzamenbr the contact | ens of clalm
10 of at least about 1.5 to 1 conpared to an etafilcon
A contact |ens, when neasured in a doubl e masked,
cl i nBcdhetmnetabd wi tlhinatl 0 wesdin abidutitigatiquadfisgntpoms t hi n
insertio

hi . t d of
cohfbrsky riPieEnth eafd B FeaNg Bomtr aensged i gnt
pr%‘:mgl éomthb&?ﬁtmt Ie{hﬁlog bihlfm)ﬂ lOaif at ?gﬁﬁmo w15 {00, &¥pared
ns. e. met hod of cl ai erein said . ,
to PO R OB RS eGSR BRY it EPUbIE HARkEa.flgjoal tra
witheadtgddst aboat2d SatintaResinglie 18HAe s e drienfeeklif-daliie

net hod of claim 10 wherein said |ubricious polyner
d'st,p(?ﬁﬁ??é%%d% wat er content of at |east about 70% when

pol yneri zed and crosslinked to mnor ampunt. 18. The

met hod_of claim 10 wherein said |ubricious polyner 'S

sel éét di aefm%thw RECIgIMd 4B WheFain seidigitigatighfysarmPdes
H@rtﬁé@ﬁﬁ&ﬁ@eﬁnemhwgﬂaﬂ mfé’r@!a%’ tr%%tgt@%ﬁe@fﬁ Breference for the

functionalized des,

coptac lese ok agim AT @}ét@@swmt% ! Erfbrloeimpared (7 he chadidsod of
cofteRt Bhd AvMkieFRbBure it al ddBbleGh 2R dPAINYHR fridh With & Reked

about 20 patients wearing the lenses for one week in daily disposable mode.

14. The method of claim 10 wherein said mitigation of symptoms
comprises improvement in initial comfort as measured by a preference for the
contact lens of claim 10 of at least about 1.5 to 1 compared to an etafilcon A
contact lens, when measured in a double masked, clinical trial with at least

about 20 patients within thirty minutes of lens insertion.

15. The method of claim 10 wherein said lubricious polymer has a

weight average molecular weight of at least about 50,000 Daltons.
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fromthe group consisting of poly-N-vinyl pyrrolidone,
pol y( N-vi nyl - Nmet hyl acet am de), pol y-Nvinyl -

woipmroscione, pol y- N- vi nyl - 2- capr ol act am pol y- PCT/US2006/004097
N-vinyl - 3- et hyl - 2- capr ol act am

20| yg%\l‘ rhgmeﬂ?ﬁd‘@tfc’fw thr 20 RheRid 898 RibrikRLY P has a

met hyl - 2- pi per

wisighy awragﬁmol@wﬁﬁwwgh@f @hlsast ahauaiP0,880 Pakons.ny| -
3-ethyl-2- pyrrolidone, and
pol y- N-vi nyl -4, 5-di net hyl - 2- pyrrol i done,
pol ylf.nyhe meélmfb@lalpim Q/Whl‘aﬂ@rdasamtuwm@usyoblymecd@pmpnses

a2 SORL B YIS G KL A% B8] Yo RN o

oxazo n pol ysaccharf
minortamasnt.and copol ymers (i ncluding bI ock or random
branched, nultichain, conb-shaped or star shaped)
t hereof. 20. The nethod of claim 10 wherein said
| ubr18&i Bhes methodefrclaimmo Wbaeirfwdaalbirm@uﬂ Polymell ¢4 salesled

f N-vi nyl pyr.rol i done, . N- vi N- net hyl acet anm de and
e SEQLA SRS ob S90Sy bMBEOBFS olimides, RtlupgiamS
ammctromalgaa polyaniidesy pplyRBNes HUlisRfes) PBIVRRRRNBNY N

asured by a preference for the cont act
c?;g%gn%r]s t@‘l’rﬁgﬁw 10 of at |east about 1.5 to 1 conpared

to an etafil con A contact | ens, when neasured in a

inical trial vvlth at | east about 20

doub] e ske
pat | L‘% these \ﬁ&éma 1Gwhereinsal bibgsiays solyies is selected
from the group consisting of poly-N-vinyl pyrrolidone, poly(N-vinyl-N-

methylacetamide), poly-N-vinyl-2- piperidone, poly-N-vinyl-2-caprolactam, poly-
N-vinyl-3-methyl-2- caprolactam, poly-N-vinyl-3-methyl-2-piperidone, poly-N-
vinyl-4-methyl-2- piperidone, poly-N-vinyl-4-methyl-2-caprolactam, poly-N-vinyl-
3-ethyl-2- pyrrolidone, and poly-N-vinyl-4,5-dimethyl-2-pyrrolidone,
polyvinylimidazole, poly-N-N-dimethylacrylamide, polyvinyl alcohol,
polyethylene oxide, poly 2 ethyl oxazoline, heparin polysaccharides,
polysaccharides, mixtures and copolymers (including block or random,
branched, multichain, comb-shaped or star shaped) thereof.

20. The method of claim 10 wherein said lubricious polymer comprises
repeating units derived from N-vinylpyrrolidone, N-vinyl-N-methylacetamide and
mixtures thereof.

21. The method of claim 10 wherein said mitigation of symptoms
comprises improvement in dryness as measured by a preference for the
contact lens of claim 10 of at least about 1.5 to 1 compared to an etafilcon A
contact lens, when measured in a double masked, clinical trial with at least

about 20 patients for one week in daily disposable mode.
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