METHOD OF | MPROVI NG LENS ROTATI ON CROSS REFERENCE TO RELATED APPLI CATI ON
This application is a non provisional application of U S. Application No.
561/ 327, w8 20ilBe376n April 23, 2010 and cl ai nms priorityPCharsedio/oszader 35
U S. C 121. BACKGROUND Cont act | enses have been used commercially to

i nprove vision since the 1950s. The first contact |enses were made of hard
materials. Al though these | enses 10are currently used, they are not
suitable for all patients due to their po initial confort. Later

devel opnments in the f|MEJ%@EWH’&QW"E‘%LEN&RQE&T@@nses based upon
hydr ogel s, which are extrenely popul ar today. These | enses have hi gher
oxygen perrreabi lities and such are often nore confortable to wear than

cont act |GERQES RERRRENCEAIQ REMAIEAEPLIGAENNY | t hese new | enses are not
wi t hout probl e t. n b y . £0[~8 hours
to several days |npéé?§)€rva§tiod?ﬁ E%'S?Og{éer %@&%‘%g@s@?ﬁﬁ%@oﬁegﬁéss,
sor enéss ,61MAY, 17 85iéd doppenzB, é’@ﬁﬁtaocmlauﬁs eoatitadhertonmdeeBatkd. Girleye.
However, sone users begin to devel op these synptons after only a few hours
of use. Many of those contact | ens wearers use rewetting solutions to

al | evi at BACKGROUND associ ated with these adver se 20reactions with sone
success. use of these solutions,requ that users carry extra
ot ons. andCrnieE BREEae fas bR Ry ROl GerSon SEEPINE ont or ¢ abl o
contact [1966s.t ¢ fikoesntactiensguidre nidue ofdardmateriaty. t Aitpughthdsedessesoul d be
usef Sof t tor act le ses a ifferen ns thap soft

apher Peaiars Enedily s bRy pes Esulane kAN Bredp el SoRdStHave  two
powers i rcohﬂ@im (sBhesietedmansl ircthkifilerly §8al se t6 5ERLERkaM IERsaB bYSS A

general | right angles to each other. The spherical and gc%/l i ndri cal

powers a W&&[ﬁ W@H’htaée feiremaly wopelsr fadsy- dhese NSpRETYS RIBRAIGPYIPRYI i nder

axi s) on JohRReSifids@nAr¢h @fe bitéh ﬁ\%?é'bdrﬁf&rtéﬁb'tg'\“%ta'r thanl HIn@dEt fePicbgction. The
mechani cal, generally outer zone of toric |enses contains a stabilization

syst em 3@easiaRidjaed mptarialst doweieropemnew frnses arm et wikloubproRiamymat i ¢ axi s
intoqgositi OnCWﬂiéc?leH@éé‘Qaﬁ"@é G/oﬁﬂv\%en Yﬁgers'?@lt &hbig tb Q@vérgl gfﬁsﬁ’n hts proper

pOSI tion when the | ens noves or lens 1s inserted | rrportant in
pr oduci ngow Withphicanyeztyergenispoliansenich as medneiss, $@aNeHse MaCH talllal/aggno\/el come. 5

SUMVARY Qﬁn}; déW%NTéEN leH3Gefa Voecg]&egg HHwRVEELBAE Rbrd d%rmldngl%r%i e rotation

of a stabr cont act 1ens a polynerize |l ens with
a wet t i nghespesymptdros !aftgmmlherfe\agperstofwfset IManyrof érisemontacbteat ineasgrs

Proper t e abwauith BBLEMEE SRNLACkS LS AL ABANR LY, d4eMd nd 2

pol yner i 764 "CORt A ens w a wetti1ng agen ter A pol yneri zati on.
In yeD ameddiens astheotmeoductess. i ioveemer ting use sfttbsd saetibnspaqlied thratudeess i s

treated with a 15 tin ent but. not prior_to, the onrrerlzatlon of the
| eno. DRI el DR Sakp s e PR FhTeraySRErTO el udes
met hod Ofcopﬁ@mbme ogntattadnd thatdoeiit heduiiectht eiBs @8 rdwettingesdlut@savquid yner i zed

stabili z%d haI mc lens with a wetting agent, provided that 20the
opht hal m € Y5EHS fornul ati on does not conprise said wetting agent prior to

its pol yneri zgbft@dtic dopitdct [6HBE AGle HEFBRRS dasign Othah¥aftishHetes icpresl to incl ude
a mschanl smto keep the

The optical zone portlon of toric lenses have two powers in them (spherical and

cylindrical), created with curvatures generally at right angles to each other. The

spherical and cylindrical powers are required to maintain position at the specific

angle (cylinder axis) on the eye to provide the required astigmatic vision correction.

The mechanical, generally outer zone of toric lenses contains a stabilization system

30 to properly rotate and orient the cylindrical or astigmatic axis into position while being

worn on the eye. Rotating the lens to its proper position when the lens moves or



contact lens rotationally stable on the eye during blinking or while

| ooki ng around, to 25 maintain the required orientation (cylinder axis) of

t he spherwoabiizizaB7éyl i ndri cal powers. These desi gns nay Poe/yscaviossas wi t h
tiny marks on the lens surface to assist their fitting. Preferred toric
contact |enses feature a stabilization technology that utilizes natural
30eyel id pressures and specific thickness variations in the |ens periphery
to establish lens stability on eye. These | enses quickly orient on eye
after | en¥endbefansdningadedis impPartantdp Krrducing QW'@LﬁjﬁodmpW@mﬁﬂﬁlﬁéWﬁs The

| ens wor 'féatmeté}etahﬁar%%x}?éb&n gPressures to actively balance the Iens in place
when the eye 1s ope J quickly realign the lens if it rotates out of
position. Toric lenses or toric nmultifocal |enses are disclosed in U S

Pat. Nos. 5,652,638, 5,805,260 and 6, 183,082 which are incorporated herein
by reference in their entireties. 5 As used herein, "ophthalmc |ens”
referé to a device that resides in or on the eye. These devi ces can provide
opti cal metic. Ophthal mc |enses include but are
not lim te @%%ﬁ@fq%mvﬁﬁréﬁ:es i ntraocul ar | enses, overlay 10l enses,
ocul ar i M$erithwntiands @ pteithocl oflmemvir@,themetapmreb’ea sadilizehsasactiiendigy i nventi on
are soft con t act hense gt%ta&n m m si |.i one el astopers or hydrogels, which

i ncl ude Brleta 298 PRYMTERE OB G iqnsey aWﬁHW@fé’leg and f | uor ohydr ogel s.

Sof t cont act lens formul ations are disclosed in US Patent No. 5,710,302, WO
9421 EP 406161, 000016905, S. Pat 498, Pat ent No.
6, 08 415&” agp er%ﬁecgﬂfot%ei@@” GlRl @gon%péoloqﬂéﬁs OfrﬁoSth'g %@)@tﬁlﬂss Pat .

No. 5, 8% fdprokb by E@étind\@polgnﬁﬂgecﬁédnta@tﬂ%&m& aﬁfﬂtmg'\@en%@&iim@&l The
foregoing references are hereby incorporated by reference in their
entiretyPomeriEaien-cul arly preferred ophthal nic | enses of the inventions
are known by the United States Approved Nanes of acofilcon A alofilcon A
al phafilcon A, amfilcon A astifilcon A atalafilcon A, 20balafilcon A

bi sfi | conn pet anether@sped of dinvertion, aét&bﬂ'izﬁd@ﬁhwa"@%'ﬁr@f'ﬁ freatedAvithamar i | con
A dekta wa f , gh{‘%}\ sooxifilcon A epsifilcon
A eg]terlm%eJt congAeRtggitﬁ |p:n(lggfr§ﬂr&§plp co &F{gﬁﬁ&&ﬁeéﬁ]fl | con A, govafilcon A
hefilcon A, hefilcon B, hefilcon D, hilafilcon A hilafilcon B, hioxifilcon
B, hi oxi fd  nB& 4B n A lenefilcon A Ilicryfilcon
A licr yf[? -ﬁAc))‘EE D??Q%?'ﬁ'?ﬁﬁ%ﬂ?ﬁﬂ'@ﬁs lotrafilcon A 25lotrafilcon
B, mafi | diws iAyentesiihdllidasna methrest digirdduwong Sablhaqnbdphtlmjmlodlenm i | con A,

netrafil . fi .

ocufil coﬁll%ét'ﬁ%?%ﬁ)g%érﬁgag%fll&%(?hh%?%% n%ﬁ'(\li:‘()hé%gﬂmgrﬁg%ﬁy PCon e& tlr-"){f')terfl | con
A, peoaf ithe ophthAalnpid e ifbreamatidn doek ywwacanprisa $aid wletmng aBenspriontyfts | con A,
tefilcon A tetr filcon A trifilcon A and xylofilcon A Mre particularly

preferrecﬁ’ 3’;5’?‘?[ '?-c 1 enses of the invention are 30genfilcon A, lenefilcon
A, confilcon, lotrafilcon A lotraifilcon B, and bal afilcon A The nost

preferre Iense ncl ude etafjlcon A, nelfljco hilafil con

DT yre o O TenTagt IS5, are1 GETBHY IEERG onEde th mRsharism Bokedh fur e of

CO”ponentc%nté%ﬂénEQotﬁf@ﬁh’#l&%téﬁl’é"bh%@b?e Hen‘ﬁgeﬁnnkﬂge@ammmem@bmunucthde but
are not limted to nononers, pre-p uents cat a StS initiators

tint<d UNHMGEK &S re%ﬁdbgeergaqu] (%Qﬂ?rsax'ﬁbl%/ﬁﬁ?&%ﬁ'(ﬁﬂ ?%lod[”ﬂ%c@ and
the |ike.pohlese ThesadeaighaNfay ae &@%B@'W‘ﬂmﬁmz%rk@bntt%rl@ﬁé sugd@mgal , and
| i ght |n|t|ated curing techni'ques described i'n the foregoing references as
wel | as @lsﬁléirthleeff'ti'rnénces in the ophthal nic Iens field. As used herein, the
terms "polynerized" or "polynerization” refers to these processes. The

preferred nethods of polynerization are the light initiated techniques
di scl osedPreferned Hriceantaditenses SRy lmsstahiliztiondetimotgy thaicdifizes rated@l by
10r ef@re I [ fers to
physF’@al %Sé“(i]b‘rg %h&rjlt E&%‘F%@?%kﬂﬁggv |t'§g§g]gtg§tlésr% r'pbh'?% e%%r?“%fn c lens.
These mtlma@mlm(m'eplTa\esa@raeﬁqoipklaforlan’e(m eyd afterdemst iaisertln@amet ting agent
into the f : | of such a
sol ution rggnﬁtg%a%g@ié&?h pﬁ* %3%%?&9}4%% %o é]?é?l@l@g \g?n fhﬁ)d%y%ﬁens into the
eye of a user. Preferably treating refers to physical nethods of contacting
the wetting agents with the ophthalmc |lenses prior to selling or otherw se
delivering the ophthalmc lenses to a patient. The ophthalmc | enses nay be
treated with the wetting agent anytine after they are polynerized. It is
preferred that the

2



20pol yneri zed ophthal mc | enses be treated with wetting agents at
tenperature of greater than about 50C. For exanple in sone processes to
manuf act Wwe 200mi3az’s | enses, an un-pol yneri zed, or parti &ciryuSpalipsmns zed
formulation is placed between two nold hal ves, spincasted, or st atic
casted and polynerized. See, U S. Pat. Nos. 4,495, 313; 4,680, 336;

4,889, 664, 3,408.429; 3,660,545; 4,113,224; and 4, 197, 266, 25all of which
are incorporated by reference in their entirety. In the case of hydr ogel s,
t he opht IPAeSRUESS terastively haleaes Bie Ipas in Magedwhenthgieve is RaeN PR Suibk¥éeed to a
nunber ofangmrfe%ﬁ@tf.t%%@eess (RPpSLIREE TEI IBAALorioREH ModaNBnBEY iEer | zed

ophthalmc™lens wth (?id (such as water, inorganic salts, or organic
sol ut i ongljsclasedirUIS. Rﬂ’f N@%&@ﬁ%@%@bﬁ%%ﬁ@eﬂ@ 8, h8§”0§%MﬂlﬁBrarQed opht hal m ¢

| ens pri I phthalmc lens inits final
packagi ngﬁcoltg? r%%@%ﬂ%xgﬁﬁﬁeqf&%’gﬂf eﬁegglgé@%at have not been swelled or

ot herbi se equilibrated are known as un-hydrated pol yneri zed opht hal m ¢

| enses. The addition of the wetting agent to any of the liquids of this
"swelling or "equilibrating"” step at roomtenperature or belowis

consi der & detedetwtrém,g bphl’melrhlemg reffbrtshoweda\noeghatgeardss asorcamthergykat ed by
this invelntiora. i! %cp rrerlzed KO- drate(g hlthalmc | enses
may be he%gﬁ 3}5'8%(3?%%%\”[(18&9 PRLQHE Wnt?{ PAECHED mﬁ[{f %rﬁ At i ng swel ling
or equil iléws@tshmdﬁ lensire ?Hbtehnmte@ftersbﬁdzoﬁtaempas@ inteocalagness, fovenayabout 50C
for a[g 15 m nuFIt es to abé) aﬁerl ? ion COI’](FI tions Bs desgri bed bel ow,
mor e 'pr ef g6 SFYF dRsEES08Rd BBlE B‘Sﬁ'b*%u N BEM$TETd '9B%kR OHNFMED LY aet

anot her rgetthedtaef Ichseaibag from ﬁlfbbﬁbféﬂﬁsltd’mél@rﬁrmﬂid@ﬁls?@hhéﬁﬁrﬁdl@@b&lpht hal m c
| ens 10(either hi/eé{ated or un-hydrated) with a wetting agent at between

about rodH¥ e tgrsdicanel Nyiege!s e fuarohysvedels: wethaedaetdenthout 72 hours,

pref er ablfarn@tpé&whs%ﬂe H@.d%@éwrn U8 P*é@émwo B%b%@@dv\mg@@v&scabl Aoeaemt acting
t he pol yneri almc lens with a 'm;ﬁ agent _at between about 85C

and 1500?&0098665051@ i ity Bl 589%68§tu§n€a No- 898Ky, YshiakINg-c | enses
are packagsgh {db, 8! phidNgls, ‘Pi'6' 8b6Iy %a@%ﬁgﬁﬁs ‘FB@%ﬁe@'@qDéQrNQr to dispensing

t he Ienses to users. As used herein, these polynerized |enses are referred

to as "hydr&d, goﬁW@rPateHOOfaﬁﬁﬁ@Bﬂn E he éeregeing refrepmebe greoierpby st er
packages r i Wi ng

refer ence@&)q %dzdé)ar%" er eh?ﬁéﬂﬁ%@tﬂp r at g(ﬁgt&% ?@r%ﬁﬁ@g& :aﬁh{halgfnre entirety,
U. S. Pat lendes. of D35y EONSaralkigo I he wnuweﬁtses Apraegl, Mases 6f 823, 327;

6, 050, 398, 7 8 hIS portion of
the manutSelid Ay SseRes Bndddon & SRfiG/A RMlech ArdpRiRpn ' 7,2

opht 1281 mbaldfienads bigfitdonwie tiufilegn ageomﬁlponaneﬂllyoraeldcymg)thtA rdgzrfagﬂm,s to

et or! | RetAuer8 ol & oo h i SRR ST oo Tt SRR g

opht hal m%fll@ﬂﬁ@ﬁomfﬂdbmwtgenlﬂ@oﬁ@elngaﬁI(SinefkIHGflK)@hIAtheﬂlﬁﬁn BakefilpbraDe at

di fferen .t erat.ures .perio |rre The_preferred_sterilization
Conar s oruefiEREA TR B TR 3 SFotith CorRaRas A PGSR B0 150C §or
about 0. %ﬁﬁflld@h@\ Ilb@fll%oﬁmﬂl@:’@/ﬂ@dn Bt RddfildoadX, m@aﬂl@@ﬂsl fotreflgori Ange from about
115C for about 2. hours to about 130C for about m nuf es. The nost

pr ef érr edP E*"if'g?oi”IE? z’%@fl'%’ Adnesticems. aeadisend. I‘?Q@"?Qﬂp‘arb%fd?o@ﬁ m nutes. The
" packagi nguafiboh Mop&filddndh, RURICHS 8d okl Bt O ostfiRbn DiosufilByERt bfMEbrRY be

wat er - based sol utions. Typical packaging sol utions include, w thout

limtat | &mafwnuﬁhéxwm AopentaieaneA. prIficer éd Pewfitondhhesiiicaned.oni zed

vater. ﬁa%foﬁréu%ﬁlcéﬁ%eghb& R8h W | 'té?u'ibo'nSA q@ﬂr:fﬂlcfﬂnzﬁ%m'@ér?ﬁ Qg sal i ne

solutlon aining salts inéluding, wt Imtation, sodiumchloride,
sodi um bovlgfigon %d\%grm RetdcHbaT mefesr@dlqwmmmg@epr@éﬂmavwlogcﬁne um

di hydnog a h e nme.
ThosdD\ naraCafAcisfen o by Eafifice R AR DokaREbL B B2 baefbol B T8 T hat

i ncl ude amosherafersedilenses nohida giaficdnal.aelfdeort Ashilafiddntarshpaymaeinds and
10bases cause only a relatively small change in pH The buffered sol utions
may additionally include 2-(N norpholino)ethanesul fonic acid (MES), sodium
hydr oxi de, 2, 2-bi s(hydroxynmethyl)-2,2",2"-nitrilotriethanol,
n-tris(hydroxynet hyl)net hyl-2- am noet hanesul fonic acid, citric acid,
sodiumcitrate, sodium carbonate, sodium bi carbonate, acetic acid, sodium
acetate, ethylenediamne tetraacetic acid and the 15li ke and conbi nati ons
thereof. Preferably, the packaging solution is a borate buffered or
phosphat e buffered saline solution or3deionized water. The particularly
preferred packagi ng solution contains about 1,850 ppmto about 18,500 ppm
sodi um borate, nost particularly preferred about 3,700 ppm of sodi um
bor at e.



20 As used here, the term"wetting agent" refers polyners having a nunber
aver age nol ecul ar wei ght of about at |east 500, that inpart a noist feeling
when addewoto11t138376yes of contact | ens wearers. Exanpl eeCofuspeigfszned
wetting agents include but are not limted to poly(neth)acryl am des
[i.e.poly N, Ndinethylacrylamde), poly (Nnethylacrylam de) poly

(acrylam de), pol y(N 2-hydroxyet hyl net hacryl am de), and

25pol y(gl_ucosam neacryl am de) % pol y(itaconic acid), hyaluronic acid,

xant han giteguifpmpdaion’ referciodne usipalEterizedmixeresofgfomponents used to

hydr oxy! B %hﬂh)aﬁ’ﬁf:}’e%rt%gsThéseecorﬁﬁ’édé(ntszmclwgrbgt(%r%trt&"In‘?iﬁé aerylate),

pol y(2, 3-di hydr oxypropyl net hacryl at e droxyet hyl acryl ate)],
and pol yvnenansss.riet rSSbWﬁdEtC@ﬁHBEpméﬁéﬁﬁédEwb thlegkesyent s i ncl ude but
are not _gnibdddiageaerRl S RATALRLL SRrRelieetfedlohfifafiiaent | aned
preferred wetting dgents,  such co- ners 1 ncl ude

r epeabi ndpeymitrgeraedhiydthephal, chemicahyidd d)gﬂrtorhltlatedmnomlgetes:hnlpuw demmlbem n
anmount s t | ess t han
about v PREee SR s AN At SR b Do Bl B8 Bibon <
nMonNomer s Asm:sleddmrémtthartermsd‘t)olynmntzedi ctrO'paMnenml,onSte;fererteﬂ;heseycI | c N vinyl

am des, acrylamd th | at th) acryl ates,
5si | oxané’r%%’@?? tﬁt%ar ﬁée@%sgﬁnﬁl m%lf&a@it?é ﬁﬁ Ifg%{rﬁt@t t hacryl at es.
Speci fi cteomnmleesduectlod;aodmctpm Pat Not 0)§2i1,01which isTeerebR irsondoirgted gy be used
to fq hfe above. co- @_ mers and graft co-polyners include but are not
lim 118d {BeERNGIRERENTEDr ene, N-vinyl pyrrolidone, N, N-dinethyl acryl ani de,
2- hydroxyet hyl net hyacryl ate, nethyl nethacrylate and butyl nethacrylate,

met hacryl oxypropyl. 10tristrimethyl siloxysilane and the |ike. The preferred

repeat i nd\sufReddieEtin faitespnt rP?ttngofefﬁSﬁfP HEIERIMepAHET ngciing the

N-vi nyl pygdifid 9?2;’#?5 am¥ M‘e%pfh‘ﬂ%é’%c%rﬁé" ﬂﬁ@ééernet%obé(gk&efd’é?blabﬁhg%td?% byhate,

met hyl net hacryl ate, m xtures thereof. Further exanples of wetting
agent s i iselutige CB'ﬂlt?'néﬂgeWﬁttjt‘g epatiele theep@ppmp@hth@mo teap sy Rkbones and
pendast pelqy rﬁ@ﬁto%’tﬁs%w‘é%ltﬁu @'oHFo rﬂ?&wth&ﬁhdté%%r@?toﬂﬁée)f%rhbﬁtﬁQﬁ 15gl ycol

nonoonet hacryl ate] copol yners ene [ copol yners wth

1, 2, pr opyereneiyl the sye ofia yspi: o?f@f@a@ygteyttmﬁ re efettmhmr@d;mattaﬂds &dnd

tetramet r&ﬁhﬁa@ﬁn eGR4 tin gg{hté’hﬂh%é ﬁéﬂtﬂ@hﬁé %ﬁséggﬁéﬁo %Bﬁnﬁg or otherwise
ponV|nyIpyrroI done, pol yners and co-

pol yvi nyIQeyvermlgltU©nehthtalnmc feanses b aatigntp eé@phmlmnetlensng naaydre tré¢ated

pol yvi nyl e I ri zation
pr oduct %I\tlf]gwfg%@ ar%?lﬁpyrwgﬁ%l @%&H&L%fg%gyng%gl\épab |’%f>lretr1]‘£'rgec5fahra |¥e y of

nol el arpot/ymegized obhibiainaib tertse 506 tteatexbwiti w6tt|®©@tg@6@ d])daémm;mturé' bése

nol ecul ar ights can gbe ezjf:pressedI i.n termof K-v F ‘ ased n ki nematic
Vi scosi t JESTIPR ABRYLOUG- 0L EXABRE 1 SOBR LTSS ER I arBSRI I E ence. and
ERgi neﬁr ilmg;eﬁ,lath \bf)lymen&eéﬁmmattm)/ patydwewizédj t;]diimu@tlph ;\@.sleckl;ct nett/vleesg nurrbler s
t hr oughout thi I cation PVP ol l ow n S5K-val ues
1 oo b oo ok B o R0 SLate CaStera dPBR ) 2ot SeprUeh b Crhe. aor o
pref erred 405343185650 3B6ah 33D, 6646@ 408. 42903166(13(515*01 11®)224; parnaf4e1@bt66 about
K-80 to about K-100. For the treatnent of etafilcon A Ienses

par t i2eul & I%/W;B‘tcé‘faé?r”&?rﬁ@r%‘&ﬂﬁ’é( rgferenge in dhedigniirety. @Dthﬁd?a%@ﬁt‘yq@@‘?is nor e

br ef er abligo BRI B Ul iKa¥aradHRaluisy BEES AlbKcREtYh finfiRr oB0 The
wetting agents can be added to the packaging soluti'on at a variety of

di f f er entdiffesertdresassingritensineludiag Msating m(p fzedgpbthalmisdemodithpm  For
exanpl e ijfy {8 gsihlds w&ea%?ﬁn ?%@It@@g‘é‘%ah% RAREAE] BBwRAl S bRGRIEPNt ai ni ng
un- hydr at yneri zed a l'enses, the wetting agents are

pr ef erableﬂutﬂg@i%ﬂtls a@Iy@e@zﬁﬂb@@hthaslmlQ)Iﬁneprlerbt@tﬂnct@@m@(tbe ppiymeszedout 150, 000
ppm ghf t [ e i ng
hydrgped ﬂt%ﬁ%@”@%; g%ﬁ% | (ﬁa&ﬂgnggbﬂm9%85mgh$?H® g#&sgﬂﬁgﬁggéﬁgﬁeferably
present deea swehedot mtaetvme eduildivaigd ar@Bnpwnas uo-hydmied Bogdepped nor e

pr ef er abl r f t han about
500 ppnt gﬁgﬁﬁgléggsmhen eP%B ﬁigﬁR&Q &E §ﬂg§éngoﬁ%%“gghﬁftﬁﬁivent|on and
the wetting agent is K-90 PVP, the preferred packagi ng sol ution
concentration of PVP K-90 is about 250ppm to about 2,500 ppm nore
preferably about 300 to about 10 500 ppm nost preferably about 350 to
about 440 ppm When etafilcon A contact | enses are heated with K-90 PVP at
a tenperature greater than about 120C for about 30 mnutes at a
concentration of about 400 to about 500 ppm the treated | enses are nore
confortable to users than untreated | enses. 15Further, this particul ar

nol ecul ar wei ght and concentration of PVP does not distort or shift the
dlaneter of the Ienses durlng the treatnent cycle or dlstort the ‘users

L,



30 aforenenti oned nmeani ngs and preferred ranges. The term"treated" has the
equi val ent neaning and preferred ranges as the termtreating. Still

further twe2onvesi7eon i ncludes an ocul ar devi ce prepar e@Cipyustoieasisng a

pol yneri zed ophthalmc lens with a wetting agent, provided that the
ophthalmc lens fornul ati on does not conprise said wetting agent prior to
its polynerization. The ternms "ophthalmc lens,” "wetting agent,"”
"polynerized," "treated"” and "fornulation” 5all have their aforenentioned
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Sanmpl e # Type of PVP Conc. (pp mg of PVP in |lens Control None None none 1
Many ophthalmic lenses are packaged in individual blister packages, and sealed

prior to dispensing the lenses to users. As used herein, these polymerized lenses
are referred to as “hydrated polymerized ophthalmic lenses”. Examples of blister
packages and sterilization techniques are disclosed in the following references which
20 are hereby incorporated by reference in their entirety, U.S. Pat. Nos. D435,966 S;
4,691,820; 5,467,868; 5,704,468; 5,823,327; 6,050,398, 5,696,686; 6,018,931;
5,577,367; and 5,488,815. This portion of the manufacturing process presents
another method of treating the ophthalmic lenses with wetting agents, namely adding
wetting agents to packaging solution prior to sealing the package, and subsequently
25 sterilizing the package. This is the preferred method of treating ophthalmic lenses

with wetting agents.

Sterilization can take place at different temperatures and periods of time. The

preferred sterilization conditions range from about 100°C for about 8 hours to about
30  150°C for about 0.5 minute. More preferred sterilization conditions range from about

115°C for about 2.5 hours to about 130°C for about 5.0 minutes. The most preferred

sterilization conditions are about 124°C for about 30 minutes.
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The "packaging solutions" that are used in methods of this invention may be water-
based solutions. Typical packaging solutions include, without limitation, saline
solutions, other buffered solutions, and deionized water. The preferred aqueous
5 solution is deioinized water or saline solution containing salts including, without

limitation, sodium chloride, sodium borate, sodium phosphate, sodium
hydrogenphosphate, sodium dihydrogenphosphate, or the corresponding potassium
salts of the same. These ingredients are generally combined to form buffered
solutions that include an acid and its conjugate base, so that addition of acids and

10 bases cause only a relatively small change in pH. The buffered solutions may
additionally include 2-(N-morpholino)ethanesulfonic acid (MES), sodium hydroxide,
2,2-bis(hydroxymethyl)-2,2’,2"-nitrilotriethanol, n-tris(hydroxymethyl)methyl-2-
aminoethanesulfonic acid, citric acid, sodium citrate, sodium carbonate, sodium
bicarbonate, acetic acid, sodium acetate, ethylenediamine tetraacetic acid and the

15 like and combinations thereof. Preferably, the packaging solution is a borate buffered
or phosphate buffered saline solution or deionized water. The particularly preferred
packaging solution contains about 1,850 ppm to about 18,500 ppm sodium borate,

most particularly preferred about 3,700 ppm of sodium borate.

20  As used here, the term "wetting agent” refers polymers having a number average
molecular weight of about at least 500, that impart a moist feeling when added to the
eyes of contact lens wearers. Examples of preferred wetting agents include but are
not limited to poly(meth)acrylamides [i.e.poly N,N-dimethylacrylamide), poly (N-
methylacrylamide) poly (acrylamide), poly(N-2-hydroxyethylmethacrylamide), and

25 poly(glucosamineacrylamide)], poly(itaconic acid), hyaluronic acid, xanthan gum,
gum Arabic (acacia), starch, polymers of hydroxylalkyl(meth)acrylates [i.e. poly( 2-
hydroxyethylmethacrylate), poly(2,3-dihydroxypropylmethacrylate, and poly(2-
hydroxyethylacrylate)], and polyvinylpyrrolidone.

30 Additional preferred wetting agents include but are not limited to co-polymers and
graft co-polymers of the aforementioned preferred wetting agents, such co-polymers

and graft co-polymers include repeating units of hydrophilic or hydrophobic
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methyl methacrylate and butyl methacrylate, methacryloxypropyl

10 tristrimethylsiloxysilane and the like. The preferred repeating units of hydrophilic or
hydrophobic monomers are N-vinylpyrrolidone, N,N-dimethylacrylamide,
2-hydroxyethylmethacrylate, methyl methacrylate, and mixtures thereof. Further
examples of wetting agents include but are not limited to polymers with carbon
backbones and pendant polyethylene glycol chains [i.e. polymers of polyethylene

15  glycol monoomethacrylate] copolymers of ethylene glycol [copolymers with
1,2,propyleneglycol, 1,3-propylene glycol, methyleneglycol, and tetramethylene
glycol]. The preferred wetting agents are polyvinylpyrrolidone, graft co-polymers and
co-polymers of polyvinylpyrrolidone, the particularly preferred wetting agent is
polyvinylpyrrolidone. Polyvinylpyrrolidone (“PVP”) is the polymerization product of N-

20  vinylpyrrolidone. PVP is available in a variety of molecular weights from about 500
to about 6,000,000 Daltons. These molecular weights can be expressed in term of
K-values, based on kinematic viscosity measurements as described in Encyclopedia
of Polymer Science and Engineering, John Wiley & Sons Inc, and will be expressed
in these numbers throughout this application. The use of PVP having the following

25 K-values from about K-30 to about K-120 is contemplated by this invention. The
more preferred K-values are about K-60 to about K-100, most preferably about K-80
to about K-100. For the treatment of etafilcon A lenses, the particularly preferred K-
value of PVP is about K-80 to about K-95, more preferably about K-85 to about K-95,
most preferably about K-90.

30
The wetting agents can be added to the packaging solution at a variety of different

concentrations such as about 100 ppm to about 150,000 ppm. For example if the
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wetting agents are added to packaging solutions containing un-hydrated polymerized
ophthalmic lenses, the wetting agents are preferably present at a concentration of
about 30,000 ppm to about 150,000 ppm. If the wetting agents are added to
packaging solutions containing hydrated polymerized ophthalmic lenses, the wetting
agents are preferably present at a concentration of about 100 ppm, to about 3000
ppm, more preferably about 200 ppm to about 1000 ppm, most preferably less than
about 500 ppm. For example when etafilcon A lenses are used in this invention and
the wetting agent is K-90 PVP, the preferred packaging solution concentration of
PVP K-90 is about 250ppm to about 2,500 ppm, more preferably about 300 to about
500 ppm, most preferably about 350 to about 440 ppm.

When etafilcon A contact lenses are heated with K-90 PVP at a temperature greater
than about 120°C for about 30 minutes at a concentration of about 400 to about 500
ppm, the treated lenses are more comfortable to users than untreated lenses.
Further, this particular molecular weight and concentration of PVP does not distort or
shift the diameter of the lenses during the treatment cycle or distort the users vision.
While not wishing to be bound by any particular mechanism of incorporation, it is
known that K-90 PVP is incorporated into the matrix of the lens after it is treated with
K-90 PVP. In an etafilcon A contact lens, the preferred amount of incorporated K-90
PVP is about 0.01 mg to about 1.0 mg, more preferred about 0.10 mg to about 0.30
mg, most particularly preferred about 0.10 mg to about 0.20 mg. Lenses that have
been treated in this manner are worn by users for up to 12 hours still maintain the

incorporated PVP.

Further the invention includes an ocular device comprising, consisting essentially of,
or consisting of a polymerized ophthalmic lens wherein said polymerized ophthalmic
lens is treated with a wetting agent, provided that the ophthalmic lens formulation

does not comprise said wetting agent prior to its polymerization. The terms

” @ ” W@

‘ophthalmic lens,” “wetting agent,” “polymerized,” and “formulation” all have their
aforementioned meanings and preferred ranges. The term “treated” has the

equivalent meaning and preferred ranges as the term treating.

5
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EXAMPLES
15
Example 1
Cured etafilcon A contact lenses (sold as 1-Day Acuvue® brand contact lenses by
Johnson & Johnson Vision Care, Inc.) were equilibrated in deionized water, and
20 packaged in solutions containing PVP in borate buffered saline solution ((1000mL,
sodium chloride 3.55¢g, sodium borate 1.85 g, boric acid 9.26 g, and ethylenediamine
tetraacetic acid 0.1g: 5 rinses over 24 hours, 950 + L), sealed with a foil lid stock,
and sterilized (121°C, 30 minutes). Before the addition of PVP each solution
contained water, 1000mL, sodium chloride 3.55g, sodium borate 1.85 g, boric acid,
25 9.26 g, and ethylenediamine tetraacetic acid 0.1g. A variety of different weights and

concentrations of PVP were used as shown in Table 1, below

The amount of PVP that is incorporated into each lens is determined by removing
the lenses from the packaging solution and extracting them with a mixture 1:1

30  mixture of N,N-dimethylforamide, (DMF) and deionized water (Dl). The extracts are
evaluated by high performance liquid chromatography (HPLC). Three lenses were

used for each evaluation. The results and their standard deviation are presented in



Tabl e 4

Overall Preference, % Confort Preference, % Sanple # n PVP

treated 1-Day Both Neither PVP treated 1-Day Both Neither 1 9 67 22 11 0 67

22 11 0 2w R20A133%6 PCT/US2011/032413
Table 1.
Table 1
Sample # | Type of PVP Conc. (ppm) mg of PVP
in lens
Control None None none
1 K-12 3000 0.24 (0.01)
2 K-12 20,000 1.02 (0.01)
3 K-30 1500 1.39(0.05)
4 K-30 2000 1.50(0.01)
5 K-60 1000 0.56(0.00)
6 K-60 1500 0.85(0.02)
7 K-60 2500 1.02 (0.03)
8 K-90 250 0.10(0.00)
9 K-90 500 0.14(0.00)
10 K-90 1000 0.2(0.01)
11 K-90 2500 0.25 (0.02)
12 K-120 500 0.07 (0.00)

10

15

20

Example 2
Samples of treated etafilcon A lenses were prepared via the treatment and

sterilization methods of Example 1 from K-12, K-30, K-60, K-90, and K-120 PVP at
concentrations of 0.30%, 1.65%, and 3.00%. After sterilization, the diameter of the
lenses was, compared to an untreated lens and evaluated to determine if the
process changed those diameters. The results, Figure 1, plot the change in
diameter vs the type of PVP at a particular concentration. This data shows that K-

12, K-90, and K-120 have a minimal effect on the diameter of the lenses.

Example 3

Several etafilcon A lenses were treated with K-90 PVP at a concentration of 500 ppm
and sterilized according to the methods of Example 1. The lenses were stored in
their packages for approximately 28 days at room temperature and were then
measured for diameter, base curve, sphere power, and center thickness. Thereafter,
lenses were heated at 55°C for one month. The diameter, base curve, sphere
power, and center thickness of the lenses was measured and the results were

evaluated against an untreated lens and data is presented in Table 2. This data

10
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illustrates that the parameters of lenses treated with K-90 PVP are not significantly

affected by time at elevated temperature.

Table 2

Baseline

Change from
Baseline of
Sample after one
month storage at
55°C

Diameter (mm)

14.37 (0.02)

0.02

Base curve (mm)

8.90 (0.03)

-0.01

Power (diopter)

-0.75 (0.05)

0.00

(mm)

Center Thickness

0.127 (0.005)

0.002

Example 4

Etafilcon-A lenses treated with PVP K-90 at a concentration of 440ppm and sterilized

(124°C, approximately 18 minutes) were sampled from manufacturing lines and

10  measured for diameter, base curve, sphere power, and center thickness and

compared to similar measurements made on untreated 1-Day Acuvue® brand

lenses. The data presented in Table 3 illustrates that K-90 PVP does not

significantly affect these parameters.

15

Table 3
Treated Untreated
Diameter (mm) 14.24 (0.04) | 14.18 (0.04)
Base curve (mm) 8.94 (0.03) 8.94 (0.04)
Sphere Power Deviation from | -0.01 (0.04) | -0.02 (0.04)

Target (diopter)

Center Thickness Deviation

from Target (mm)

0.000 (0.004)

0.002 (0.005)

11
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Example 5
Etafilcon A lenses were prepared according to Example 1 at the concentrations of

Table 1. The treated lenses were clinically evaluated in a double-masked studies of
between 9 and 50 patients. The patients wore the lenses in both eyes for 3-4 days
5 with overnight removal and daily replacement, and wore untreated 1-Day Acuvue®

brand contact lenses for 3-4 days with overnight removal and daily replacement as a
control. Patients were not allowed to use rewetting drops with either type of lens.
Patients were asked to rate the lens using a questionnaire. All patients were asked
a series of questions relating to overall preference, comfort preference, end of day

10  preference, and dryness. In their answers they were asked to distinguish if they
preferred the treated lens, the 1-Day control lens, both lenses or neither lens. The
results are shown in Tables 4 and 5. The numbers in the columns represent the
percentage of patients that positively responded to each of the four options. The "n"
number represents the number of patients for a particular sample type. "DNT"

15 means did not test and n/a means non applicable. The numbers illustrate that
lenses treated with K-90 PVP at a concentration of about 500 ppm have good clinical

comfort on the eye. The sample # refers to the sample numbers in Table 1.

Table 4
Overall Preference, % Comfort Preference, %
PVP PVP
Sample #| n |treated [1-Day | Both |Neither |treated | 1-Day | Both |Neither

1 9 67 22 11 0 67 22 11 0
2 37| 27 49 22 3 30 46 19 5
3 41 34 49 15 2 27 56 12 5
4 10| 30 20 50 0 30 40 30 0
5 41 27 61 10 2 22 49 | 29 0
6 42 33 33 33 0 33 29 38 0
7 37| 51 27 19 3 49 11 38 3
8 41 27 37 32 5 24 34 37 5
9 48| 33 27 40 0 33 23 | 44 0
10 45| 18 27 51 4 16 20 58 7

20

12
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Table 5
Dryness Preference % End of Day Preference %
PVP PVP
Sample #| n |treated| 1-Day | Both | Neither|treated |1-Day| Both Neither

1 9 33 33 11 0 56 22 44 0

2 37 24 43 22 8 27 43 27 5

3 41 32 51 17 2 29 49 17 2

4 10 20 40 30 10 20 10 60 10

5 41 20 46 32 2 20 41 37 2

6 31 42 24 38 0 38 35 16 6

7 42 36 19 38 3 41 24 40 0

8 41 27 22 49 7 22 24 41 7

9 48 38 21 46 0 33 19 44 0

10 45 24 20 58 4 18 20 51 4

5 Example 6

An etafilcon A contact lens was treated with 500ppm of K-90 PVP using the methods
of Example 1. The treated lenses were briefly rinsed with phosphate buffered saline
solution and rinsed lenses were placed in the well of a cell culture cluster container
(Cellgrow XL) that mimics the dimensions of a human eye. See, Farris RL, Tear
10 Analysis in Contact Lens Wears, Tr. Am. Opth. Soc. Vol. LXXXIll, 1985.  Four
hundred microliters of phosphate buffered saline solution (KH,PO,4 0.20 g/L, KCI-
0.20 g/L, NaCl 8.0 g/L, Na;HPO4 [anhydrous] 1.15 g/L) was added to each container.

The wells were covered and the container was stored in an oven at 35°C.

15 Three lenses were removed from the oven at various times and analyzed by HPLC
to determine whether PVP was released into the phosphate buffered saline solution.
The average results are presented in Table 6. The limit of quantification for PVP is
20 ppm. The test did not detect any PVP in the analyzed samples. This data shows
that PVP is not released at levels greater than 20ppm.

20

13
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Table 6

Time PVP
Released
30 min. <20 ppm
1 hr. <20 ppm
2hr. <20 ppm
4hr. <20 ppm
8 hr. <20 ppm
16 hr. <20 ppm
24 hr <20 ppm

Example 7

Contact lens for astigmatic patients having a known design with the following input
5 design parameters were made according to the method set out in Example 1. The
following lens parameters were obtained:

- Sphere power: -9.00D-+6.00D
- Cylinder Power: -0.75D- -2.25D
- Cylinder Axis: 10 deg- 180deg

10 - Lens diameter: 14.50mm
- Front optical zone diameter of 8.50mm
- Back optical zone diameter of 11.35mm
- Lens base curve: 8.55mm

15  The thickness profile of the lenses is non-rotationally symmetrical in the peripheral
zone. The stabilization zone is an extra thick zone added to the thickness profile of

the lenses.

Example 8 (Prophetic)

20
Thirty astigmatic patients are fitted with lenses made according to Example 6 using

their current corrective prescriptions. An optometrist removes a stabilized lens from

a fresh package and inserts the lens onto the patient’s eye so that the axis is 90°

from its correct position on the eye. Both the time and number of blinks that it takes
25 the lens to rotate to its correct position on-eye is recorded. The procedure is

repeated using a hydrogel lens (not made according to the inventive method). On

14
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average, lenses made according to the inventive method rotated to within 10° of their
correct positions within 20 seconds (and 4-5 blinks). On average, lenses not made
according to the inventive method required more than 30 seconds (and 7-8 blinks) to

rotate to within 10° of their correct positions.

Visual Acuity and Gaze Analysis (Prophetic)

This is a 14 subject, one visit, and randomized, unmasked non-dispensing study.
This study is in two sections; the first part studies the effect of gravity on toric lens
rotation and subsequent change in visual acuity (VA). The second part will look at

10  the rotation of the lens in response to change in gaze direction. In the first part,
subjects wear, in random succession, four lenses in each eye: lens according to the
invention, Purevision Toric (PVT), Air Optix Toric (AOT) and Proclear Toric (PCT).
After a settling period of 15 minutes the visual acuity is tested in both the upright and
recumbent positions and orientation of the lens is photographed in the recumbent

15 position. The procedure is repeated in the second part of the study but a continuous
recording of the subjects looking between their primary gaze position and each of the
eight cardinal directions of gaze is taken. Lens rotation is captured using the Sony
3CCD exwaveHAD video recorder and Broadway computer software (Data
Translation Inc, 1996/1997). Lens orientation position measurements are

20 undertaken from the video recording by using Ulead Video Studio 11 (2007, Corel

Corporation) and Pixel Portv 1.1.

Lenses according to the invention are found to rotate significantly less from their
settled orientation with subjects in the recumbent position than the three other
lenses. The mean final orientation position of the subjects in the recumbent position

25 is 11.0° infero temporally with lenses according to the invention, compared with; PVT
28.7° (P<0.0001), AOT 26.5° (P=0.001) and PCT 29.1° (P<0.0001).

Upright visual acuity is assessed first and once the lens re-orientates due to gravity,
with the subject in the recumbent position, visual acuity is assessed again. Mean VA
30 in the recumbent position is significantly worse for two of the three lenses not

accordina to the invention. when compnared with the lens accordina to the invention.

15
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Mean VA in the recumbent position is 0.00 logMAR for the lens according to the
invention compared with +0.17 logMAR for PVT (P=0.01) and +0.11 logMAR for PCT
(P=0.04). The mean visual acuity for AOT in the recumbent position is +0.05
logMAR. High contrast visual acuity is measured in one eye only for each subject
using a Bailey-Lovie test chart (0.02 log MAR = 1 letter). The difference in VA from
the upright to the recumbent position decreases by 0.03 logMAR for the lens
according to the invention. This result is significantly worse for PVT lenses, with the
mean VA decreasing by 0.17 logMAR (P=0.04). The mean visual acuity with AOT
lenses decreased by 0.04 logMAR when changing from the upright to recumbent
position and PCT decreases by 0.10 logMAR (1 line).

For the gaze analysis subjects are positioned at the slit-lamp in front of a chart with
targets positioned 45° apart in eight of the cardinal directions of gaze (away from the
primary position) at an angle of approximately 40° — 45° from the primary position of
gaze. Subjects are asked to blink naturally while looking in the primary gaze
direction, after four blinks they were asked to look at the 12 o’ clock position for a
period of four blinks before returning to the primary direction of gaze. If the lens
appears not to have rotated then four blinks are counted before they look in the
second direction (moving anti-clockwise) for four blinks and so on until the cover all
eight directions of gaze. If the lens shows re-orientation after looking into one of the
off-axis directions of gaze, the subject is asked to continue blinking normally while
looking in the primary position until the lens appears to have settled back into its
original position. Subjects are allowed a short practice session prior to beginning
filming. Lens movements is video recorded continuously. Upon completion, the lens
is removed and the next pair inserted (as per the randomization log) and allowed to

settle for 15 minutes.

The PVT and PCT lenses show the greatest amount of orientation change following
superior and supero-temporal versions. There is a significant difference between CT
and PVT when looking at the mean change in orientation in the nasal direction
following the superior gaze direction (5.6° Vs. 0.7°, PVT and CT respectively,

P=0.03). When looking at the mean absolute change in orientation, PCT is shown to

16
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re-orientate significantly more than lens according to the invention (6.5° Vs. 3.3°,
P=0.04). Following the supero-temporal gaze direction PVT shows significantly
greater mean absolute change in orientation compared with lenses according to the
invention (9.4° Vs. 6.3°, P=0.04).

5 All three lenses that are not according to the invention exhibit a significantly greater
change in orientation than lenses according to the invention following the inferior-
nasal gaze direction. Lenses according the invention show a mean absolute change
in orientation following this gaze direction of 3.0° compared with; PVT (9.0°,
P=0.008), AOT (5.9°, P=0.005) and PCT (9.5°, P=0.006). There are no significant

10 differences in change in lens orientation following temporal, nasal, superior-nasal,

infero-temporal or inferior gaze directions

15
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We claim:
1. A method of improving the rotational properties of a stabilized ophthalmic

lenses comprising, treating a polymerized stabilized ophthalmic lens with a wetting
agent, provided that the ophthalmic lens formulation does not comprise said wetting

agent prior to its polymerization.

2. The method of claim 1 wherein treating comprises heating the polymerized

ophthalmic lens in a packaging solution.

3. The method of claim 2 wherein the polymerized ophthalmic lens is heated to a

temperature of at least about greater than 50°C to about 150°C.

4, The method of claim 1 wherein the packaging solution comprises deionized

water, or saline solution.

5. The method of claim 1 wherein the packaging solution comprises about 1870

ppm to about 18,700 ppm sodium borate

6. The method of claim 1 wherein the packaging solution comprises about 3700
ppm sodium borate.

7. The method of claim 1 wherein the packaging solution comprises about 2000
ppm to about 5000 ppm sodium borate.

8. The method of claim 1 wherein the wetting agent is selected from the group
consisting of poly(meth)acrylamides, poly(itaconic acid), hyaluronic acid, xanthan
gum, gum Arabic, starch, polymers of hydroxylalkyl(meth)acrylates, and

polyvinylpyrrolidone.

18



0 33 19 44 0 10 45 24 20 58 4 18 20 51 4 O5Exanple 6 An etafilcon A
contact lens was treated with 500ppm of K-90 PVP using the nethods of
Exanpl e WOTPha/1383at ed | enses were briefly rinsed with phogshate3stus f er ed
saline solution and rinsed | enses were placed in the well of a cell culture
cluster container (Cellgrow XL) that m mcs the dinmensions of a human eye.
See, Farris RL, Tear 10 Analysis in Contact Lens Wars, Tr. Am Opth. Soc.
Vol . LXXXII1,_1985. Four hundred mcroliters of phosphate buffered saline
sol uti on % KH2PbR Ntether ¢ff dlaimcowherein the wetting agent iseleged froNphpprRUP
anhydro iy i flgsd i i covered
Eand %/he c%gh?lg?r?]gg?f%vd'va%w ﬁtlgr”gd In,gﬁafgcggﬁolgrﬁ@gsgéé%flygm:gw(ge der%ééﬁa\?v%re
renoved foobimarsef pelgyingpyriidpoeis ti mes and anal yzed by HPLC to determ ne
whet her PVP was rel eased into the phosphate buffered saline solution. The
average results are presented in Table 6. The limt of quantification for
PVP i & 200ppmlha&heetheabsof ddich hohedst thetwethiyg &ydntiispelinendpytolidede.sanpl es.
This data shows that PVP is not released at |evels greater than 20ppm 20
Table 6 Tine PVP Rel eased 30 min. <20 ppm 1hr. <20 ppm 2hr.

11.  The method of claim 10 wherein the K-value of the polyvinylpyrrolidone is

about K-60 to about K-120.

10 12. The method of claim 10 wherein the K-value of the polyvinylpyrrolidone is
about K-85 to about K-95.

13.  The method of claim 10 wherein the K-value of polyvinylpyrrolidone is about
K-90.

15
14.  The method of claim 1 wherein treating comprises heating the polymerized
ophthalmic lens in a packaging solution comprising polyvinylpyrrolidone having a K-

value of about K-85 to about K-95 at a temperature of greater than about 80°C.

20 15. The method of claim 1 wherein treating comprises heating the polymerized
ophthalmic lens in a packaging solution comprising polyvinylpyrrolidone having a K-

value of about K-85 to about K-95 at a temperature of greater than about 120°C.

16. The method of claim 2 wherein the wetting agent is polyvinylpyrrolidone and
25 the concentration of polyvinylpyrrolidone in the packaging solution is about 250 ppm
to about 2500 ppm.

17.  The method of claim 2 wherein the concentration of wetting agent in the

packaging solution is about 100 ppm to about 3000 ppm.
30
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<20 ppm 4hr. <20 ppm 8 hr. <20 ppm 16 hr. <20 ppm 24 hr <20 ppm Example 7
Contact lens for astigmatic patients having a known design with the

fol | ow ngwOnpur13337desi gn paraneters were nade accor di ng PCo/ush@ 1/oetshdd set
out in Exanple 1. The followi ng | ens paraneters were obtained: Sphere

power: -9.00D- +6.00D Cylinder Power: -0.75D -2.25D Cyl i nder
Axis: 10 deg- 180deg 10- Lens dianeter: 14.50mm Front opti cal
zone di aneter of 8.50mm Back optical zone dianmeter of 11.35nmm

Lens basd8eur VBe nBt%heh dgmbwhaiek el ireizedopgthamie lersisdeates at

non-r ot atj I o r'OEn;ﬁ{ [ i on zone
is an ex%alrb gUﬂ%%%%?%%&g%n?%s%ﬂg V\'Fﬁildc neglzFJ ypr)'r%g I eeﬂ%/fnfigt\{e’éune;gg

Exanpl e &bpex 6190 ett imccon2éntiitiontoy abewti 4Pded iabopad40apring. are fitted with | enses
made according to Exanple 6 using their current corrective prescriptions.
An optonetrist renoves a stabilized lens froma fresh package and inserts

t he | 8ns 19nt o Thaenglladd efirdlaim €wlesin thegiolyrhexrizaxicphtralrfidOeris ismehtes! ator r ect
position on the eye. Both the tinme and nunber of blinks that it takes 25the
Pans o 200wt 65t et AP SEEuEs 81 RO R G RREhaHits 5 Kt Shedur o 1<
repeat ed JpsiiNK-98 A ¥uHoREShtrdtiBRADf DSt IDBAE aBEGUTD plnt 0 the inventive
nmethod). On average, |enses nmade according to the inventive nethod rotated

to within 10 of their correct positions within 20 seconds (and 4-5 blinks).

On average, | ¢Aspthd of Bslm 2GheFcH B thelitihf Stdpn¥ 8BhdNEdRIMIAdVRAYI ed nore
than 30 seconds (and 7-8 blinks) to rotate"'to wthin 100 of their correct

posi tllonseakd\gosiagt lens PrekadEnd Gaze Anal ysis (Prophetic) This is a 14

subj ect, one visit, and random zed, unmasked non-di spensi ng study. This
study is in tw sections; the first part studies the effect of gravity on
toric | ed.rofl heimathethof daibnsBgwbereirctharipating sigpgsiadndustdd ip apuwivididle second

part w1 bagk  dtact lens package.

15 22. The method of claim 18 wherein the treating step is conducted in an individual

sealed contact lens package.

23.  The method of claim 1 wherein the ophthalmic lens is selected from the group
consisting of acofilcon A, alofilcon A, alphafilcon A, amifilcon A, astifilcon A,

20 atalafilcon A, balafilcon A, bisfilcon A, bufilcon A, comfilcon, crofilcon A, cyclofilcon
A, darfilcon A, deltafilcon A, deltafilcon B, dimefilcon A, drooxifilcon A, epsifilcon A,
esterifilcon A, etafilcon A, focofilcon A, genfilcon A, govafilcon A, hefilcon A, hefilcon
B, hefilcon D, hilafilcon A, hilafilcon B, hioxifilcon B, hioxifilcon C, hixoifilcon A,
hydrofilcon A, lenefilcon A, licryfilcon A, licryfilcon B, lidofilcon A, lidofilcon B,

25 lotrafilcon A, lotrafilcon B, mafilcon A, mesifilcon A, methafilcon B, mipafilcon A,
nelfilcon A, netrafilcon A, ocufilcon A, ocufilcon B, ocufilcon C, ocufilcon D, ocufilcon
E, ofilcon A, omafilcon A, oxyfilcon A, pentafilcon A, perfilcon A, pevafilcon A,
phemfilcon A, polymacon, silafilcon A, siloxyfilcon A, tefilcon A, tetrafilcon A, trifilcon
A, and xylofilcon A.

30
24.  The method of claim 2 wherein the ophthalmic lens is selected from the group

consisting of acofilcon A, alofilcon A, alphafilcon A, amifilcon A, astifilcon A,

20



10t he rotation of the lens in response to change in gaze direction. In the
first part, subjects wear, in random succession, four |lenses in each eye:

| ens accowdizng/t3837bhe i nventi on, Purevision Toric (PVT) pCAUS2@p0B2¢4130ri C
(AOT) and Proclear Toric (PCT). After a settling period of 15 m nutes the
visual acuity is tested in both the upright and recunbent positions and
orientation of the I ens is photographed in the recunbent 15position. The
procedure is repeated in the second part of the study but a continuous

r ecor di n@t@efileereAsApideasAl sk sy A b figas .1 a981THCopr Pivliopn da £6CIpdS i on and
each of QRGN A, C(fértghleéﬁ AdHERGHdATE o‘%eﬂ@&rﬁA' é’robﬁhl@@n AL@%§f|IEQﬁ ation is

captured using the 3CCD exwaveHAD vi deo recorder and Broadway conputer

sof t war e e@t@&lﬁl@omﬁaﬁﬁfmomﬁn foeadilcongFogendiggn A, pevafilepniAsmeditcoom. petilcen on
V] i Ve S U ead Vid
e e AR MR AR WRR RS iRt Sk o U ead i dec

to thé i mydrfiicon Aalenefibond, ﬂloryﬁloomﬁeli@v@nori BeladufilopnlAe digofilcam®Bt heir settl ed
0L ot At Al h JUPAREL S [ ed O ASHUSRERL AP BR MR H Flpb e Ry 2o ot her

| enses. an "t i naloren |on €su inthe
r ecunbentneffitintA, (matrﬁﬁllcen A oCufiladnek, a)wéia:pnBabbuﬁlmrt(ﬁ d><mfutoes ocaofidomg to t he

i nventio re PVT. 28. P<0. 0001) 6. 001) and PCT
26,1 ( pete 66T . BiflshD A, PR A e A kel A oQEMERE Bnce the 1 ens
re- ori entphbawilodde\, tolygiaeh sllafilbh A, titexyfiabh AC tefiloantA) eetrfitaomb tifilpesi t i on,
Vi sua[ acui t X\Xﬁp @SS ssed again. Mean VA 30in the recunbent position is

si gni Pi cfhlalné fi r two of the three | enses not accordina to the

i nvention, when conpared with the | ens accordina to the invention. Mean VA
in the recumbent position is 0.00 |log MAR for the | ens according to the

i nvent i orfoconpae Sipthed of dgm A Y"B%r SPhipgimichens ig pplegted i €1 ogMAR f or

PCT (P=0.4 Fgcdﬂ%%tlﬁy%ﬂac\!dfmmae%ﬂlédh A AipHdiconn [hefilcEs AT BSHlcargs] tion 1S
+0. 05 | oghVA contrast visual acuity is neasured in one eye only for

each s ubjaé%@f”%gn@e'@f”gﬁl AeBisfilepn &, t@tggqonc%é;oqu@nggrqf ilsgn MaRyeloficoret ter ) .
The digffey %I%Ffﬁ’cdn”A %It%ﬁl@?% hhéelk%ﬁl'idoﬂrﬁ o‘irﬁeﬁl Ae&dBReIbn Roéhélhl%‘n gecr eases

by 0.03 I'og MA nS accor di ng the i1 nvention is result is

signifi c@rstelrwlomrﬁs@tafmonWToméMv%sA gﬁnfllhom Regaaditcoum defilcendy. hgfilegn 0. 17

| o gMAR ( &= T C sed by 0.04
08 VAR has e D T R B ek o O PR o T

decr easeiwbgpflﬁ:om(l\ IIQJ@M@En(Al IICnyﬁlsg)n AFmryﬁlh@ @alzch)ﬁm:alﬁyshdsﬂlsmbBect s are
position h sitioned 45
apart | n%ejtlra%h%omf @Léfﬁcon%éq?ccﬂr rect ?f')lﬁ@] %‘f e Eha\?ﬁ(:()ﬁ i %Egﬁléorfﬁe primary
posi tQOon)ne&lJcosmrA aredraélcoh Aappufiodnnataeufilcd0 B, oddil¢arno@) d)clwlqomDrwcyfllpm;l tion of

Gare 15aitr G0iconR. SaRFERN A et as Pehtfat AT b iR A T he 12 0

cl ock pOSphtemﬁn:oﬁG!r palypercondsiafilcoow; snluixlyﬂllssn betadif@nrag ttetrafilaag A drifilben pri mary
directio gy@? If the | ens appears not to have rotated then four Dblinks
are coun B @O y ook in the second direction (noving
anti-clockmnse) for four blinks and so on until the cover all eight

di rections, of t he | ens shows re- orlentatlon after | ooking into one

o CRE S0 2 eethodet SIS BRemiy be AR st 1S Sleacom SR BREPnUS

bl i nki ng caAsisEd of g@hmcan lh0dreNBoh A, IdM@fiRDh MRISraARSHH, PRIAARbhIA, t he | ens
appears to have settled back into its original position. Subjects are

al | owed #ogritsion. pipBleen dengléleen on hilgfilean. 86d BEYM@SPRg fil ning. Lens novenents
is video recorded continuously. Upon conpletion, the lens is renoved and
the next pair inserted (as per the random zation log) and allowed to

25sett| e Z7or Tbe maibeckef claimht whareimihepomthadnisdenssiasalecied fipmedieest anount

of orpen r u = r ons.

Ther ebl sgg&ﬂs[p%bnrlg@ Hgg){ 5%%!" er'gﬂ%@é* ﬁ“@éﬁ%@n’g’%@ﬂﬁ'mﬁ’ cl) ﬁl@Aat t he
mean chargafiiceonoetadicom?y, oelfiicon hbilafdeom, adi pelytiasan30f ol | owi ng t he superi or
gaze direction (5.6 Vs. 0.7, PVT and CT respectively, P=0.03). Wen | ooking
at the mean absolute change in orientation, PCT is shown to re-orientate
significantly nore than |l ens according to the invention (6.5 Vs. 3.3,
P=0.04). Foll ow ng the supero-tenporal gaze direction PVT shows
significantly greater mean absol ute change in orientation conpared with

| enses according to the invention (9.4 Vs. 6.3, P=0.04). 5AIl three | enses
that are not according to the invention exhibit a significantly greater
change in orientation than | enses accarding to the invention follow ng the
i nferior-nasal gaze direction. Lenses according the invention show a nmean
absol ute change in orientation followi ng this gaze direction of 3.0
corrpared W|th PVT (9 0 P 0 008) AOT (5. 9 P 0 005) and PCT (9 5
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infero-tenporal or inferior gaze directions 15 W claim 1. A nethod of
inproving the rotational properties of a stabilized ophthal mc 5l enses
conpri si YO 201138378y a pol yneri zed stabilized opht hal m eCirarsgomiosis1n
wetting agent, provided that the ophthalmc | ens formul ati on does not
conprise said wetting agent prior to its polynerization. 2. The method of
claim1l wherein treating conprises heating the polynerized 10ophthal mc

| ens in a packaging solution. 3. The nmethod of claim2 wherein the

pol yrreri 28d ophe mathedof @aig 2 whaeein B¢ anbthalmisiiprs igiselestask fremn thea@pabout
great er thagsaRfofRaMORth, defibon AMiafiken B 98yRhc&].ai m 1 wherein the
packagi ng sol ut® on conprises deionized water, or saline solution. 5.The
met hod of claim 1 wherein the packaging solution conprises about 1870 ppm
to about 538, 7 i ; | wherein the
packagi n92é sol Sﬁ ?%@ﬁgﬂr#@iﬂg@h%&eﬁg@S% pB@%ﬁE'gg‘%ﬁgégﬁegﬁéﬁ% the 7. The
nmet ho8 ofgradmacansistingef efafilcohd, palfilcagifm dilafd¢art, iaod potymacoses about 2000 25
ppmto about 5000 ppm sodi um borate. 8. The nethod of claim1 wherein the
wetting agent is selected fromthe group consisting of

pol y( met I80acr Yhamediesd ofpssdiyn( 2 waern theaaphthalmityahsiiseriecteaciram theagtoopn gum
gum Arabi ¢, .star cfh 1ﬂolny'g\rers of hydroxyl al kyl (net h) acryl ates, and

30pol yvi KONV N Ao 2011/ 133376PCT/ US2011/ 032413 9. The net hod of
claiml1l wherein the wetting agent is selected fromthe group consisting of

Copol grorl of The AR Mgain (1 Bl BeoPRna Gt G REIR I Wiher of n t he

wetting a@EUY cdrisisting Yy e@silcey . ol i done. 11. The net hod of claim 10 wherein
t he K-value of the polyvinyl pyrrolidone is about K-60 to about K-120.
1012. The net hod of claim 10 wherein the K-value of the polyvinyl pyrrolidone

I s about 3% 85The nIRaY ofkclfm 18 \Jdﬁereme%hh%ﬂni%flergsl i§%1ﬁ‘elé\‘il<%?ﬁ)&%bﬁtabhe

K-val ue of polyvinyl pyrrolidone is about K-90. 1 4. The method of claim
1 wherei feRSeating conprises heating the polynerized ophthalmic lens in a
packagi ng sol ution conprising polyvinylpyrrolidone having a K-val ue of

about K-85 to about K-95 at a tenperature of greater than about 80C
33. The method of claim 1 wherein the polymerized ophthalmic lens is an un-

hydrated polymerized ophthalmic lens.

34. The method of claim 33 wherein treating comprises contacting the un-hydrated
20 polymerized ophthalmic lens with a packaging solution comprises about 1870 ppm to

about 18,700 ppm sodium borate.

35. The method of claim 33 wherein the treating further comprises heating the un-
hydrated polymerized ophthalmic lens and packaging solution to a temperature of at
25 least about 50°C to about 100°C.

36. The method of claim 33 wherein the treating further comprises maintaining the
un-hydrated polymerized ophthalmic lens and packaging solution at a temperature of
at least about 10°C to about room temperature.

30
37.  The method of claim 34 wherein the packaging solution further comprises

deionized water, or saline solution.
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2015. The nethod of claim 1l wherein treating conprises heating the

pol yneri zed ophthalmc lens in a packagi ng solution conprising

pol yvi nylyworoalidsiyae havi ng a K- val ue of about K-85 toPrabaistoiKo3=iat a
tenperature of greater than about 120C. 16. The nmethod of claim2 wherein
the wetting agent is polyvinyl pyrrolidone and 25t he concentrati on of

pol yvi nyl pyrrolidone in the packagi ng solution is about 250 ppmto about
2500 ppm 17. The nmethod of claim 2 wherein the concentration of wetting
agent in the packaging solution is about 100 ppmto about 3000 ppm 30 WO
2011/ 1333g6PCTLIREAAId Qﬁ&ékﬁfﬁssl@haﬂaﬁq m@tmwé@t@ ge@cta@ﬁgm tHeQI;

pol ymeri zed ophthalmc Iens is heated at abou out I8 m nut es

and wi t h copsiginangf pemeth)aeiantidas, Rglybtakoniglagi).dfyalusonic agidgganibamn
concentr u thad of claiml
wher ein fgﬁhpg W%@?ﬁzéﬁflopﬁt ﬁm]ae?ngwrl]ens Mwhﬁﬁygzgﬁat%c?ﬁta 121C for about

30 m hut eslyxmyipwirolidgeel yvi nyl pyrrol i done havi ng a K-val ue of about K-90 at
a concentration of about 300 to about 400 ppm 20. The nethod of claim2

wherein the treating step is conducted in an individual 10seal ed contact
| ens pack@ge. The metAdeofnaaimodB wﬁerceiraihmvﬂé:ttirvghage&itis debdected Famithg gsdugp i S

conducted in _an indi v1d al ed onta | en e. 22. The net hod of
o o m 16 RS SRR ISR Ehe B e QPR S raliieudas o¥eal ed
contact Ipehgngraokpggvin@gyridiidonet hod of claim 1 wherein the ophthalnic |lens
IS Sﬁl ected fromthe group consisting of acofilcon A, alofilcon A

al ph Pilcon A amfilcon A astifilcon A 20atalafilcon A, balafilcon A,

bi sfilcompA IWHE iMeRsY & clgimndad Waerin BealdtlitPageht iy vayibygidods. darfil con

A, deltafilcon A deltafilcon B, dinefilcon A drooxifilcon A epsifilcon
A, esterifilcon A etafilcon A focofilcon A genfilcon A govafilcon A

hefilcon A, hehélkRod & cldipf 33 waerem thBIK-2d1Lb %Pfhe’%ole{yﬁNrrloﬁ@éheas

hioxifilcon B, hioxifilcon C, hixoifilcon A hydrofilcon A lenefilcon A
licryfil @auik-60ite ghputkcdR0B |idofilcon A lidofilcon B, 25lotrafilcon A,
lotragilcon B, nmafilcon A, nesifilcon A nethafilcon B, mpafilcon A
nelfilcon A netrafilcon A ocufilcon A ocufilcon B, ocufilcon C

ocufil cod2D, dbamateeshoficlainf 33 wherem therkaralbe ohtha palyinyeeidome iBent af i | con

A perfil \, I A, phenfilcon A polymacon, silafilcon A
si | oxyfi Iagggﬂﬁmqg}éﬁpcto@lgg tetrafilcon A trifilcon A and xylofilcon A

30 24. The nethod of claim 2 wherein the ophthalmc l ens is selected from

t he groupg,con i f n iJ , am filcon

n ast 1 Pison ThE Mefedor A0 R BRI BREBIIREORAT | Son A

conf |2[)cormpncesrmfaitibnoﬁawoutcsme@fpdm:tmabout15@,|ODDIppnn A, deltafilcon A

deltafilcon B, dinefilcon A, drooxifilcon A epsifilcon A esterifilcon A

etafilcon A, focofilcon A genfilcon A govafilcon A hefilcon A, hefilcon
44. The method of claim 34, further comprising a second step of heating the un-

hydrated polymerized ophthalmic lens of claim 34 with a second portion of packaging
solution comprising a second wetting agent.

25
45.  The method of claim 44 wherein the wetting agent is polyvinylpyrrolidone
having a K-value of about K-60 and the second wetting agent is polyvinylpyrrolidone
having a K-value of about K-90.

30 46. The method of claim 44 wherein the wetting agent is polyvinylpyrrolidone

having a K-value of about K-90 and the second wetting agent is polyvinylpyrrolidone
having a K-value of about K-90.
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B, hefilcon D, hilafilcon A hilafilcon B, hioxifilcon B, hioxifilcon C

hi xoi filcon A, 5hydrofilcon A lenefilcon A Ilicryfilcon A Ilicryfilcon B,
| i dof i | comoAp1iselybi | con B, lotrafilcon A lotrafil con BCTA®RIloO31RA,
mesifilcon A, nethafilcon B, mpafilcon A nelfilcon A netrafilcon A
ocufilcon A, ocufilcon B, ocufilcon C, ocufilcon D, ocufilcon E, ofilcon A
omafilcon A, oxyfilcon A pentafilcon A perfilcon A pevafilcon A,
phenfilcon A, polynmacon, silafilcon A siloxyfilcon A tefilcon A
tetrafilcon A trifilcon 10A, and xylofilcon A 25.The nethod of claim 14
wherein Ue opab AR Eof FAR dSwABleRFiBLohESTIABR SIKAHR SARBET bR Of
acofilcon A alofilcon A, al phafilcon A l'con A, astifilcon A

at al af i | 3608, Prisapad i 6@,@60Ab0%ﬁm lae@bﬁﬁeeqorlﬁanﬁraitmrpw%d@hﬁiwece@ra,boyt ofilcon
A, cycl of4 f A, deltafilcon A deltafilcon B, dinefilcon
A, dr OOXi1Ppr®§1n%ri(f‘a%%§|5P pg)on A, esterifilcon A etafilcon A focofil con A,
genfibcon A, govafil con A hefilcon A hefilcon B, hefilcon D, hilafilcon

A Ienot iecon R ocPleE Pyt E8osng B gl sironBb Bpht oA s IR o B

| otrafil ca mlymmMstéMMd&phmmlcdem i8, treabsd With amettmg ageinhafroviden B,

m pafilc | fi. onA rafilcon A ocufi.l ,_ocufilcon B,

ocu i 1 conet e, gefolotc BBR Gmifiiobdloes "8beineds Seid BROIAdR o8 YE i con A
pent af i | otynferizptsd.i | con A, pevafilcon A phenfilcon A polynmacon,
silafilcon A siloxyfilcon A tefilcon A tetrafilcon A trifilcon A and
xyl of®l con A. 25 26. The method of claim 2 wherein the ophthalmc lens is

sel ect ed 4br oNMThBQeGEeYPCIERNES SheRdn Be WEtHHG bgem id\selbeaffiodht®id dhoup
lotrafilcon A, lotrafilcon B, balafilcon A confilcon, etafilcon A

nel il cofopsistiig %ffriqhémeth)a%'aabqi%ﬁebmtacgmcm@) rehserie ACiE) xanihay wher ei n

t he opht@@ g@m‘l Rﬂ%@ §ta$&{ g@Fy%ri bﬂWerS‘)@/Ia?%EF({) Iﬁ)a%ﬂt'lb‘ié@dn% of genfilcon A,
IenefllconA lotrafilcon | otrafi’l con al afil'con A, confilcon,

et af i | coMONVInWBYFPlidane- A, hilafilcon, and pol ymacon. WO

2011/1£33376PCT/ US2011/ 032413 28. The nmethod of claim2 wherein the
ophthalmc lens is selected fromthe group consisting of etafilcon A,

nel fil co®0A, hhe gevice ohclaiamds pieyaimdnvetting agamids pelywordpwioligdoag.ngrait wher ei n

el 11 oA SR PAgN AL RS R A LRl R SN B e, 7T 75 Wher et n
the ophthalmc lens is selected fromthe group consisting of etafilcon A

1031. The gret nag, b, &) 8t Bt RERLR e BRILONT fol SRGpLFoRBRECt ed from

the group consisti'ng of "etafrl cen tho wherein the
ophti28l mc lens is an et af| | con A contact lens. 15 33. The nethod of claim

1 V\/nerel t he oI rrerl t hal m.c | S, an unh ed pol yneri zed
opht hal m 8 I eEE? V'C%Q %PWBHS'BQ a P%@&?%ﬂ&%%i’ibr@%tl ng conprises
cont act i polyivinglpyrroliguheat ed 20pol yneri zed ophthalmc lens with a packagi ng
sol ution conprises about 1870 ppmto about 18, 700 ppm sodi um bor at e.
53.  The device of claim 48 comprising about 0.10 mg to about 0.44 mg of
25  polyvinylpyrrolidone.

54.  The device of claim 48 wherein said device does not distort the user’s vision.
55.  The device of claim 48 comprising about 0.01 mg to about 1.0 mg of a wetting
30 agent selected from the group consisting of poly(meth)acrylamides, poly(itaconic

acid), hyaluronic acid, xanthan gum, gum Arabic, starch, polymers of

hydroxylalkyl(meth)acrylates, and polyvinylpyrrolidone.
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35. The nethod of claim 33 wherein the treating further conprises heating

t he unhydrated pol yneri zed ophthal mc | ens and packagi ng solution to a

t enper at Wwe 20f1/1383785| east about 50C to about 100C. 36. pChaspettiodd1df cl ai m
33 wherein the treating further conprises maintaining the un-hydrated

pol ynmeri zed ophthal mc | ens and packagi ng solution at a tenperature of at

| east about 10C to about roomtenperature. 30 37. The nethod of claim 34
wherein the packagi ng solution further conprises deionized water, or saline
solution. WD 2011/133376PCT/US2011/032413 38. The nethod of claim 33
wherein 158e Weht 4BGoaGPBkint 36 $EMBALIAG abbOID. | OFLAURLERRT i bY Of

pol y(net h)acryl am des, poly(itaconic acid), hyaluronic acid, xanthan gum
gum Ar abipely(metmasiylapidesneely(iletonig acidxvalukeni¢ aeid yandhan eurasgurand

e T B e

co- pobyners of polyvinyl pyrrolidone, and copol yners of

72 bol yviyt py e ARV oe 9 18 SEREE Yoo Aol R SUGHE L b ERE, 2P o %5

t he pol yvinyl pyrrolidone is about K-60 to about K-120. 42. The nethod of

cl ai m 33 erejn the K:val ue of the palyvinylpyrrolidone,is out. K-60 to
Sbout K88~ The abiiEe SialBintEs fbatdls SRR AAdRKL g 5 et bR Ahic

pol yvi nyligny dfedriadontss hsurpt@abaut 2athcar6f wedrdsd usdri on of about 30, 000 ppm
to aﬁgut 150, 000 ppm 44. The nmethod of claim 34, further conprising a
seco step of heating the unhydrated pol ynerized ophthalmc lens of claim
34 with &9secARbORF HeMbe PfepRPskiRDireatingd péIlBriZndpHtsdIme: IBns@arRd wet ting
agent. 25 45. The nethod of claim44 wherein the wetting agent is

pol yvi ny MAHMDORINSRE0Yded Kigt Hhacrpaldicens st akoB doan aot HENISESH wet ti ng
agent i s RAling/adbAt pHor ©lilsGRRendIB%tddg @ K-val ue of about K-90. 3046. The

met hod of clalm44 wherein the wetting agent is polyvinylpyrrolidone having
a K-value of about K-90 and the second wetting agent is

pol yvinylgpyr r ¢l L P ; ;

D011/ 235 80kpcT bESREe PEaR T st MEatlq ARiiise R ding Y nohmerizeo,
concent r #hthalnait le@0niaspaskagieg sokibouto 3teraumapprobakbut sBab®ChambdiC ppm and
the conceptpali@pe®f K90 is between about 100 ppm and about 500 ppm 48. An
ocul ar device conprising a polynerized stabilized ophthalmc |ens wherein
said polynerized stabilized ophthalmc lens is treated with a wetting
agent, prgvid ) i r i rise said
netting” ent 17 Lnbe 57 R 38 bR bE N T bcERE R e BEIR! 5

wher @0n tchesistirig ofrplyageidyrioidee, geafiech-polpmetshef pphyoinylpyonbdste, agd ob-

pol y(net h)acryl am des oly(itaconic acid), hyaluronic acid, xanthan gum
gum Ar abi%ﬁ'”&%ﬁpgﬂay‘ﬁwg%%go%?' hydr oxyl al kyl (et h) acryl ates, and

pol yvi nyl pyrrol i done. 50. The device of claim48 wherein the wetting

agent is polyy|inylpyrrolidope, graft co-polyners of polyvinyl pyrrolidone,
and co- pély ot 2o etk o] orim P wnPen thsnasfing boSatis PahrelyssioRd: i s

wher ei n thagingel KivaRiead@Bbuti 1-6D @b ¥¥oUK-pYr rol i done.  52. The device of claim
48 canprising about 0.01 ng to about 1.0 ng pol yvinyl pyrrolidone. 53. The

devi @@ of claim 48 conprising about 0.10 ng to about 0.44 ng of
63. The device claim 59 wherein the ophthalmic lens is selected from the group

consisting of acofilcon A, alofilcon A, alphafilcon A, amifilcon A, astifilcon A,
atalafilcon A, balafilcon A, bisfilcon A, bufilcon A, comfilcon, crofilcon A, cyclofilcon
A, darfilcon A, deltafilcon A, deltafilcon B, dimefilcon A, drooxifilcon A, epsifilcon A,

30 esterifilcon A, etafilcon A, focofilcon A, genfilcon A, govafilcon A, hefilcon A, hefilcon
B, hefilcon D, hilafilcon A, hilafilcon B, hioxifilcon B, hioxifilcon C, hixoifilcon A,

hydrofilcon A, lenefilcon A, licryfilcon A, licryfilcon B, lidofilcon A, lidofilcon B,

25



25pol yvi nyl pyrrolidone. 54. The device of claim48 wherein said device
does not distort the user's vision. 55. The device of claim48 conprising
about 0. Oxormgivd3zbout 1.0 ng of a wetting 30agent sel eeCedskolosisne gr oup
consi sting of poly(neth)acrylam des, poly(itaconic acid), hyaluronic acid,
xant han gum gum Arabic, starch, polyners of hydroxyl al kyl (net h)acryl at es,
and pol yvinyl pyrrolidone. WO 2011/133376PCT/U82011/032413 56. The device
of claim 48 conpr|5|n? about 0.10 to about 0.44 of

pol y( et QtediGpNavileteafiicopds. W@ftl%‘oﬁi rwegiticen A. meiaiilceni® maipaiiconAnt han gum
gum A abirefictha GiberaRRhY WEbEuion N Bt Bk BLEBINE A6t 8h 8 oc8fion

pol yvi nyl pyrrolidone vice of claim4 erei n sai'd device does
not di stcElE) tofilche Auomafilsonils iogwilcoreB. perifilensvi crerfort AapenadiBonfer ei n sai d
metting a ) about
24 hours Ogﬂﬁncroﬁflg pBI;/rﬁd”éohh&g@BBi% g'rBﬁQ/Q'FS'Ee’Q‘\V?e&'eC%r@%%HQ% ;QL{FIﬁlC(%rpng o
polynérlibandghbﬁabnﬂc lens with a wetting agent, prOV|ded t hat the
ophthalmc lens fornul ati on does not conprise said wetting agent prior to
its polynerizaton. 1560. The device of claimb59 wherein treating conprises
heati ng tode pdhykevice eticlajphddalhetrain trengphtimalmiqiank egsetertadirormitiba gtaupa
tenperature .0f about .greater than,b .0_about 0C. .6 devi ce of

ol a m 2o Coniaing s AnERRER g agR Ay el ARG R AL URD 20cons! st i ng
of pol yvicoyfiyhr etafidond, ngifirbh A ailgfiddanrans poflynaebyyvi nyl pyrrol i done, and co-
pol ynqers of polyvinyl pyrrolidone. 62. The device of claimb59 wherein the
wetti'ng agent is polyvinylpyrrolidone having a K-val ue of about K-60 to
about K-9B. 2%he @8vicd bEcHRYBY Wheteth FRSSHHMMR 1Bné RestaMbdrhal mc lens is
selected fromthe group consisting of acofilcon A alofilcon A alphafilcon
A amfilcon A astifilcon A atalafilcon A balafilcon A bisfilcon A,
bufilcon A, confilcon, crofilcon A cyclofilcon A, darfilcon A,
deltafilcon A, deltafilcon B, dinefilcon A drooxifilcon A epsifilcon A
30esterifilcon A etafilcon A focofilcon A genfilcon A govafilcon A
hefilcon A hefilcon B, hefilcon D, hilafilcon A hilafilcon B,
hioxifilcon B, hioxifilcon C, hixoifilcon A hydrofilcon A, |enefilcon A,
licryfilcon A licryfilcon B, lidofilcon A Ilidofilcon B, Ilotrafilcon A
lotrafilcon B, mafilcon A, nesifilcon A nethafilcon B, mpafilcon A
nelfilcon A netrafilcon A ocufilcon A ocufilcon B, ocufilcon C
ocufilcon D, ocufilcon E, ofilcon A, omafilcon A, oxyfilcon A pentafilcon
A, perfilcon A pevafilcon A phenfilcon A, polynmacon, silafilcon A
siloxyfilcon A, tefilcon A tetrafilcon A trifilcon 5A, and xylofilcon A
64. The device of claim59 wherein the ophthalmc lens is selected fromthe
group consisting of genfilcon A lenefilcon A lotrafilcon A lotrafilcon
B, balifilcon A confilcon, etafilcon A nelfilcon A hilafilcon, and

pol ymacon. 65. The device of claimb59 wherein the ophthalmc lens is
etafilcon A
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