WO 2010/ 059655PCT/ US2009/ 064882 | NTRAOCCULAR LENS DELI VERY DEVI CE HAVI NG A
CARTRI DGE W TH AN | NTERNAL COATING 5 Cross Reference to Rel ated Application
Thi s applwoaviosessai ns priority under 35 U . S. C. 119 toPUOTSS2000064882 onal

Pat ent Application No. 61/116,443, filed Novenber 20, 2008, the entire
contents of which are incorporated herein by reference. 10 Technical Field
of the Invention The present invention is related to an intraocul ar
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The present invention is related to an intraocular lens cartridge having an internal
coating wherein the coating includes a polymeric material that is compatible with a
15 polymeric material of a material that forms the cartridge.

Background of the Invention

The human eye functions to provide vision by transmitting and refracting light
20 through a clear outer portion called the cornea, and further focusing the image by way
of a lens onto the retina at the back of the eye. The quality of the focused image
depends on many factors including the size, shape and length of the eye, and the shape

and transparency of the cornea and lens.

25 When trauma, age, disease or otherwise cause an individual’s natural
crystalline lens to become less transparent, vision deteriorates because of the
diminished light which can be transmitted to the retina. This deficiency in the lens of
the eye is often referred to as a cataract. The treatment for this condition is surgical
removal of the natural crystalline lens and implantation of an intraocular lens (IOL).

30

While early IOLs were made from hard plastic,c such as
polymethylmethacrylate (PMMA), soft, foldable IOLs made from silicone, soft
acrylics and hydrogels have become increasingly popular because of the ability to fold
or roll these soft lenses and insert them through a smaller incision. Several methods of
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inserti dn:ctlmﬂlengmg eye and exhi bits the desired physical properties for
handling IOL delivery forces while, at the sane tinme, is W

2010/ 059655PCT/ US2009/ 064882 conpatible with a coating that is to be
applied to anlq mllevigtd fenges dbat egcur Hiring 1Qk| delivieyy.clov ATigden coatings are

s often applied to the internal surface of the cartridges to allow the IOL to more easily
pass through the lumen defined by that internal surface. However, conventional
coatings for IOL cartridges can be complex to apply and can involve multiple layers
and multiple different materials. In turn, such coatings can be difficult to apply in a
consistent manner and can take up space of the lumen through which the IOL would

30 normally pass.

In addition to coatings, management of IOL delivery forces can also be
accomplished through the use of materials that are capable of handling those forces,
particularly materials for the delivery cartridge. However, it is extremely challenging

35 to find a material that is suitable for insertion into any eye and exhibits the desired
physical properties for handling IOL delivery forces while, at the same time, is



In view of the above, it would be desirable to provide an I1OL cartridge and
5 coating conbinati on where the coating is inproved relative to
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physi cal properties. Summary of the Invention 10 Accordingly, the
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ot her coiﬂgmgimgﬂﬁossi ble. 25It is also preferred, although not
requior ed unl ess otherwi se stated, for the cartridge and the internal
surface to be f ' l. ar V:0Ey: | a{ﬁattce ' i.al t he
I nt er nal surf%écg{r?@%l}gaﬁh_?ﬁ éﬁ:ﬂﬁﬁeﬁ lgt)ln]‘l 6)?:,16?5 rmz(% uIsJ(? f;/tei"g?lsi‘é{gtcg] (;lgIs?t 200
MPa, nordevigepincdides atdelizgst cagudgabavingda dwsly pertiont gy eaneazlattheddy 2000

MPa.  Furgdibn ahBSo7BlcSinbRIdiRS ah Metetil QUBLe &MARES furiCatdeNdisHitng thed

hardness of at .|east 30 50D, re typi.cally at_.least 75D and even.paossi bly
o | oae b@lBorHPh ahdshe BPPAE: dRegRicrhAl SBEALF fformed of polamgtic TIALerial thrtani

of amp exiengitlerya | fdlydedthatey ynalenalcer i 1 rmcoefiaic polyhériamatkaiapdeivirgd at he

pLeent ARSI Bidooe! *02eSA81) BLaketb Ol BRTHEER Ahrdihe

coating is formed of a polyurethane material and a hydrophilic material.

The polyurethane material of the coating forms a cross-linked or linear matrix

20  and the hydrophilic material is dispersed throughout the matrix. It is preferable for the

coating to be a single layer disposed directly over the internal surface of the cartridge

without any coating layers over the single layer, although other configuration may be
possible.

25 It is also preferred, although not required unless otherwise stated, for the
cartridge and the internal surface to be formed of a singular polymeric material. The
material of the internal surface typically exhibits a flexural modulus that is at least 200
MPa, more typically at least 1200 MPa and even more typically at least 2000 MPa.
Further, the material of the internal surface typically exhibits a hardness of at least

30 50D, more typically at least 75D and even possibly at least 90D.

Brief Description of the Drawing

Fig. 1 is a drawing of an exemplary IOL delivery device in accordance with an
35 aspect of the present invention.

Fig. 2 is a sectional view of a portion of the IOL delivery device of Fig. 1.
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Detail ed Description of the Invention The present invention is predicated
upon the provision of an IOL delivery 5 device that includes a delivery
cartridgewbanmadoess a material and a coating that is comrpattisbéos/oeissh t hat
material. The material of the delivery cartridge preferably exhibits

physi cal properties that are desirable for accommodating forces that occur
during the delivery an QL through the cartridge. Mreover, the
conpatibilit en. g ,of the cartridge and t he coating may
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nozzle s gms sarreeﬁstheleng (L) shown in Figs. 1-3. It is

prefera pgne Pt AR r%(hanp FH&d unl ess ot herwi se stated, that inner
di amster, the outer diameter or both of the nozzle 16 be Iess than 6
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chl or i dansexrtxie iteto ,anpimicysaon @e an qyeltyeesd en $h@dehvery an IOL through the nozzle
16 into the eye. As can be seen, the nozzle 16 has an inner diameter (ID) and an outer
diameter (OD) taken perpendicular to an axis 24 extending along a length of the
25 nozzle such axis being the same as the length (L) shown in Figs. 1-3. It is preferable,
although not required unless otherwise stated, that inner diameter, the outer diameter
or both of the nozzle 16 be less than 6 millimeter (mm), more typically less than 3

mm, still more typically less than 2.5 mm and even possibly less than 1.9 mm.

30 The cartridge can generally be formed of a variety of polymeric materials and
may be formed of a singular polymeric material or multiple polymeric materials.
When multiple polymeric materials are employed, they may be in layers or
intermixed. Examples of potential polymeric materials include, without limitation,
polyurethanes, polycarbonates, polysulphones, polyetherimides, polyether block

35 amides, polypropylenes, polyacrylates and polymethacrylates, polyethylene or
polypropylene copolymers, polyvinyl chloride, epoxides, polyamides, polyesters or



WO 2010/ 059655PCT/ US2009/ 064882 copol ynmers with rubbers, sil oxanes or other
pol ynmers, conbinations thereof or the like. It is generally preferable that
t he mat erweal20foorspésag t he cartridge and/ or the 5 internalPCTurst@omessB2 t he
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a S
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t he |ncIu5|on of at least 20% nore typically at |east 40% and possi bly at
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25 The polyurethane material of the cartridge and/or the internal surface of the
lumen can be formed entirely or substantially entirely of polyurethane without any
other polymer type blended or copolymerized therewith.  Alternatively, the
polyurethane material can be a blend a polyurethane and one or more other polymers
or a copolymer of polyurethane and one or more other polymers. It is generally

30 preferred that the thermoplastic material be entirely or substantially entirely
thermoplastic, although not necessarily required unless otherwise stated. Exemplary
copolymers can include, without limitation, polyurethane/polyether copolymers,
polyester/polyurethane copolymers, combinations thereof or the like.

35 Exemplary suitable polyurethane materials include rigid thermoplastic
urethanes sold under the tradenames ISOPLAST® 2531 and ISOPLAST® 2530, which
are commercially available from The Dow Chemical Company, Midland, Michigan.
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pol yur et hioeomaisesssal are pol yet her based pol yur et hane mrarasc@b®e4sshi ch are
often aliphatic and which are sold under the tradenames PELLETHANE(r) 2362
75D and PELLETHANE(r) 2363 65D 5 which are also commercially avail abl e

I Lom ThFAQt@tMeQ'& t h A relletithe ﬁvﬂlaféi’iaSDQQ a @1&1?{0 aﬁtfcanSfurethane t

er nopl ast.i ¢ pol yuref ha 0 mers pnclu Wi t hou romatic
pol yet Ee Fi}BF’fE’ %%lﬁ?n’elaé{ fT%BP fiete] f;{%{ﬁPg}Séﬁt%’ﬁg n@r‘}nB F‘;?EF‘E‘} hane
copol yrmepalyethet besdd pelyutdtharsee alassriatgnvieich|aae @ftehrvdiphaunmndavhmhsarefsohhy of
t he afor td SO t

mter il T PPAFRREET RO BT 0GR A 730 dh R EITAL PUBINE, 2383 6
and the Whichatre adsg pcpmﬁ@r@mlylamﬂnbhesfr@memfr Boaw ChepurgluCempany, Madlendal

it i's copfiefiphmt e@tﬁelﬁastulﬁbtbe'ihéfﬁfo?lds@iks SNHrariéS 86 ﬁfe‘f"s ﬁﬁ@ﬁ&e nRiebhe! S

have propertles simlar . to po nes and therefore exh 5simlar
af i ni t ylYatiohe cRLAMAHS s@elveﬁm éﬂ WiTSthRne| (4RO Lawss ha\Pé’ SRAPENEIE nct

an?I es asopdﬂaﬁsswr{;ﬁﬂyﬂnet}fane cb@@ A%ES , orS Uk lhrﬂ&t er Eﬁ'ls Walsd bmbﬁ@ﬂdtys hﬁ?t
(0] ners el er ne one ose ones ca
P! vae sshbhalFat AP ARAS el AR fege%ﬁm ORGP ic airers noay o he pERIORLY

Pol year basrtht esaterial fgodlte extmggees of these alternative materials. Another
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2010/ 059655PCT/ US2009/ 064882 nmaterial that fornms the inter naI surface 18 of

the cartridge 12. In particular, it is preferabl e that the matching
materials (i.BOr usenas o) Y¥erdalivieny cartsidges it sedesirablor dorathe maserind| 9inthei ¢
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30  Typically, the hardness will be at least 50D, more typically at least 75D and even
possibly at least 90D. The hardness will typically be less than 120D, more typically
less than 100D and even possibly less than 95D. The hardness can be measured in
accordance with ASTM D2240 Standard Test Method for Rubber Property-Durometer
Hardness.
35
It is preferable that the material of the coating 22 include a substantial portion
of a polymeric material that matches (i.e., is from that same family of) the polymeric
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1 o 40% and even nore typically at |east 45% by wei ght of the coating
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pol yur etﬂnarm)lmt:ammhwnal thatl’hﬂnpdi@/mtambhsnﬁfacmm ofiskel camtitige tly))ha@é_rgty
h I | e
pol yur ot teafie) @y FoPS BFCLRLY Bl BastSotodE sl Wy Rt Sebelf o AimeiS
50 cent i [Epealeunithoy, bq’tbr eAMmatwl)arorwdahtwr@élyt tlle)on@tphmngmtenﬁwantlgp of
the pol Yé’({rﬁ?(ﬁk%ﬂeofaatt 1&3t %095 nhore éﬁb@feké‘ol %t Ekra?:ta@(?% &r@%ﬁ n@?ﬁ‘ﬂ% R0 cps and

more typically no greater than out 2 cps. yurethane wll also
typically have a solids content between about 30 and 50 and nore

Eart i cul arl y "Dled @mn@mmataﬁala@idﬂ&lcoaﬁhg thel atcicaane éi@ljlfrheﬂb s@atbﬁwll 61al ly
ab abo nor. e

ot ween Wsdairm Sucfi 35 dn6 2attate T Aroediafng kst Bite el rlfe Ty BB

coat ing 4096l andesvenhmopotyymeal lycatniastH 579 bryaWellghabf tlee byatimppimiaterial wace theal

and, opt{nng lﬁiateﬁ Fﬁﬁ’?ﬁe&%d IF@iI %ﬂfﬂﬁ}e&” ke llnbﬂ % tet?l ﬁu(ﬁggw mnt,

the pol yneri cal y cr
matrix SN ek th@!rl ah@@ﬂi QQ‘Vm@Qrﬁ tymca Ipiingggtenter rﬁlym @bqnm § Q%6 rasdegviea more

Exanpl eStygfcaﬂyqfa) Ereafel itk ASut BOYY bylsekiph o the BatifS inrial®né3%hd 88audg4ﬂ ch
S mco;{ggl{? f%heéel n bg ?fgf ereHce fir aII E[@B ses Anoth ;o ex | e, of a
sui t abl éP8 SaoPRPliFhend: AESdy duinaesiblnial g yatghipe pobymeric’
commey cimbteyiahean bebfrenf amymofidha fsmdicSuditassed éc helatiogitoshe Inateriakebf the .
Circl [ typically
a |rogl Sne‘?adlr{V\Ll ghcﬁe 6%%19 %Haéﬁlné%(ﬂgy%? g{léeaﬁgllfléowhgée?la‘téﬁ?lppery or
| ubri cous surface. Exerrpl ary hydroph| lic polyners

2010/ 059655P i nyl
| act an, sucﬁrﬁﬁﬁﬁ@gﬁétﬁgﬁ%ﬁﬁlfsfﬁﬁﬁﬁﬁé ;%‘3%? MR ﬂ%ﬁ“&w‘lﬁﬂg* %‘“@* ?éene
oxi de) (IPEOIPOTHINN NG Has FeaEgx il he Po anwlﬁat&pwamwg a\@émseﬂyﬁ.
suchseas °@tolfydt leastl sbages@ndnti Glsél(leps) nﬁbnea}émicurargc afl3eass UGD aps. acme i

o0, TR Aol 5 B LRAN o8 e b R,
pol yur etmal‘feb}’pﬂ@lhydo gpbateir ¢haohhomr25th cpthe Tdmapolygretlhgnw\mlg ladso typically
t }’p' cal IR @&ﬁé‘lltltl ﬂ&\&'}eeﬁr}fﬂoﬁpgptan%l Wan@%&egy#hgﬁliﬁ%ol%ﬁ%@@fg OUt

and a%out 1: bet ween ab

ahd overd xend #lipThe pepiwaibape B@ﬁv@é@]tm@auy have a phhthah isobetween agout 6. 0"
25 and about 10 and more preferably between about 7.5 and about 9.0.

In a preferred embodiment, the coating includes the polymeric matching
material, a hydrophilic material and, optionally, a cross-linking agent or cross-linker.
In such embodiment, the polymeric matching material is typically cross-linkable to
30 form a matrix suitable for assisting in retaining the hydrophilic material. Examples of
such coatings are provided in U.S. Patent No. 6,238,799, which is incorporated herein
by reference for all purposes. Another example of a suitable coating is sold under the
tradename LUBRILAST® and is commercially available from Advanced Surface
Technologies, 9 Linnell Circle, Billerica, MA 01821.
35
The hydrophilic material is typically a polymer which swells in the presence of
water to provide a "slippery" or lubricous surface. Exemplary hydrophilic polymers
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In a particularly preferred enbodi ment, the hydrophilic material is or
i ncl udes PVP. The PVP nmay have one or a mxture of K values from K15 or
possi bl y wowero/asessBK90 or possi bly higher. Preferred PVP®Cha®eow/06s88al ue
bet ween about 80 and 110. 15 The PVP typically has an average nol ecul ar
wei ght that is at |east about 500,000 Daltons, nore typically at |east

SOP OOP iﬁ%lddénmlﬁﬁﬂ: RYe NnfiRdx Etot )p}éls ONt bmlyiciqadtm?te sﬁeh%%éairé]@l'ggog Hzﬂldone)t ons.

mol ecul a

more typ c\gﬁ 3’ Flegée tlﬂﬁn XtﬁthYaLleéﬁ/l ‘E%B?)o?{g Eéﬂ)d @g&prﬂ{,}ylgn@ i gl |( Ni/)%é

t han abopélydcryMnbiales oedlul @fcs, such a$meethybeelilode aedichid kike qfolydit&yliahcials,ng I
ol ymeri e S ona

bronps. ort s dsfle aha AEEARHCIRI IR o Bt afli ket eipdf, oM ol gL

gr oups c@tbaltﬁlaélddheéléﬂef crosslinking include, but are not linited to, alkyd

oxi datively drying resins, formaldehyde condensates, nethyol 25 acrylam des

and allylic ups. Suych crossllnklng may be nitiated by application, of
heat or W e%@a@yaﬂq&g Ralupsg. mﬁ@amgqgw\a?m €10 P wefgen@ ﬁaayy«é@phsleca

I n otherp @Frhﬁdllﬁﬁhé soating, by assikhnks rtyepl@allprbewﬂbabm 10:atadl Byowddiloj on

of a cross t to the co o} chc i nki

may be added ylp X rheﬁ%’es%ﬁﬁ?wg? i&Hﬁé’i"’ﬁ)g %P'ﬁa@# ?’8*‘”?68 a[%%é‘?gﬁau ng
oper at i omd gjoued rend evey stilhenaro aymidaliy betweenmbpubé 3ek pod eblowtal : 1 Be
crosslinking agent after coating, such as, by way of exanple, swelling of a
dry coating in an agueous solution containing the crosslinking agent.

Sui tabl e crosi 3 pritisglarhe prefered embodipentatae hpdrophihie material ipor yaelades onal

«1':1_2| r Lg : lnlevpt %eé’ffr’VP%a@ﬁa{fe 6Aé gﬁglmmlﬁ%m@aﬁﬁb )frfc?ﬂg% 1t pglag?s%g&yu@@& to 35

| | | u |
e o0 oSS RRE higher o Praiikg bRPSiane o Krislug bebvesr Rrrnt BRI TS0 (o
u?]e pol yThm@NIbmpplcalﬂyosmlslalkaa@a ¢ mblevulag vediy htnttomogs acanflgﬁs:mﬁduorﬁﬂo ,apooups.
The cros e
Tore. o Qe B BIFREAR 4y 10K SRE @ﬁ%ﬁééf 0 ST Mer P A Aot
adj acentDeltenss| ilhe mglasularTiveight dﬁsﬂhﬁrﬁ’( Bgsralsoriypigaldy tléssnthiahyabost G0Mi t h
active SDQﬁéﬂsatrﬁoﬂEDﬂ ‘ida‘?ﬁ R8s e hgﬁ';] CRRM flﬂélﬁ)l‘%ue[rfcfiﬁ%n FRIE ?'ﬁfc?}i%/'lfes st he

erated on e Ssur Yy pretreat men

functi ontg g[zou ps
surf ace 1180 &RYgsk4MRaltPBRal groups. 5 This results in a higher crosslink
denspty for the hydrophi lic polymer, which may be desirable in sonme

i nst , f t h hili | I f I I
we ght . has ol oEraVig: FoieTed gtoferaicbons Srfgmriemel of i ekg BuSor
wher e t Hee sal;fpnntaltmg po| thae fupcseed sgoups | awthe pelymer fthemsé¢lvas|formi e es.
10The |

: echﬁ| q%g kr 'Sﬁ &Eﬁg?ﬁ%ﬁﬁrﬁgﬂé‘%&ﬁﬂy %? thIIfzcrEB%ll%ﬁﬁ{rge{H% lgden%ufgresﬂé‘tp' ng
i nj ecti dimited d‘iongall%d gOX1datuelyo druagi sesing, efx ahydgi ﬁ@ﬂiﬂﬂsﬁ'@é’cﬁm@hyd
injegti %rﬂahﬂdmand 'ﬂl?hé Wrb@se Suchtdr8sstmkin fé ﬁ'ﬁﬁ E@lrﬁﬁa&ﬁ%}ﬁﬁ MidatiohNe

coatin rea sna treat rovide fhat surface with
reac!tl 8ehe§¥8{1ﬁ\} eWﬂthogreé(gH}pégﬁ‘?é@g&HbWe néé’r 583X Pt 8F%nbodi ment ,

the cartridge, including the internal surface deflnlng the lunen, is
typi cal Ty Torieng e RaBG wR AR Rt Dled be. inisersd 5 SRR Bt
hydr ophidrpsslinitagentifo ghedcoaspg mtapwtlohesmbsmsslumiknggtgagbntay benaddedatgueous
OF 3  the coating composition immediately prior to the coating operation. Alternatively, the
coated article may be exposed to the crosslinking agent after coating, such as, by way
of example, swelling of a dry coating in an aqueous solution containing the
crosslinking agent. Suitable crosslinking agent include, but are not limited to,
polyfunctional aziridines, polyfunctional carbodiimides and polyfunctional epoxides.
35 Typically, the crosslinking agent is a di- or tri-functional compound; however, it is
contemplated as being within the scope of the invention to use polyfunctional
crosslink agents having any number of functional groups. The crosslinking agent may
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20 other nmedium In a preferred enbodi nent, the matching polynmeric materi al
and the hydrophilic material are both separately provide in aqueous nedi uns
and are mnwReaediwsgesher in a container (e.g., a flask or pozalsesop/oedssh a

m xing bar to forman adm xture. The cross-linking agent is then mxed into
this adm xture shortly before application of the coating to the QL

cartri dgéorn2%ne or mbhe ceexalinkg wigty tihe sﬁﬂfdrtlﬁg plyinke ahﬂlcﬁrﬂ@hslﬁikﬁﬁ%ﬁ@ﬁﬂpf

t he | unen,.of thecrtrld varJ us t ni q
coat i ng. M-l Gros i gt < Fhphatiiink et By cparandly G5 uih pRume
preferr esilbsmatedmmm’tte,s omljhedﬂlo namiledge:mrfm(; bspesiaibed|ths faationabgroups fard |

the int f

such as PRrated TROuR el bicfifnihe 3 HASERRE CRLE hibuchlh) B Pe
travel dbRisngseés m/@rfyghqrrprpmlgﬂcn@mw@y for Hee bpdrophyid poymeswediclomay be
associ at 69511\%1&111 Sorfie inRHAGSE f@tnéi)éd?ﬁpl'ée%%ré"kﬁéqﬁydlﬂﬁhll&t ﬁélgﬁ{erﬁyroff%?@epf

ot 1 oot e R et WIS P Bl hrrbiing o eh UG 8o or

wat er evehereathe snpp&@Sing polyrheepossatiesa loyplesel dffupttivnalasoietissir f ace t hat
can receive and retain water and, in turn, provide a lubricious surface. An
IOl can then relatively easily sI i de across WO
2010/059655PCThe)$0000dr06dgs ran the toomeddising fvadeus polymerdaialdiagyort shapéng .

This is Rankigad, a'E{xﬁ é’saﬂfci’\?lfé)%t]fcﬁft 164 thtYSif yco?ﬁrpréﬁéﬁrmel%?gdhfﬁ@egﬁ(ﬁl

bei ng del i redt rou hare ative nay r ow Bi(
syst em i BO(HNE degesthenppplaste la@cn%rrpownwarrewm gueetian moldwehabihe | OLs

i nt;) thlesu:r?&eo(?]f fhie il:znthdlgdiualbe cﬁ)ated wMﬁth’tJtﬁt:@@ﬁllthﬁiay bé!\/lﬁ%al tdglO{ I lane gnd
articu e _po e e co r nmateria car use
gs t he nﬁ aé¥ﬁ‘ Ak Q}gv{% rh@'é ?@g@ﬁgtrﬁaﬁeven@t"w?’a‘f’gw ;513/ %?‘Wﬁe fi%es
t hat 1ar epqumq/erdbedmedm,ethhmartandgb,dnchninmg th]bgaterpalrmfacbalteﬁmngﬂmeﬂmhe of
t he cartrllﬁljgg oV & é’c%fatsp%%far%tnﬁphgussm%[{ha?l so quite 10 desirable for
mer

use with a yuret ane nma erial of the coating since such
a coating |s able to directly adhere and/or bond with the surface of ICL

cartridge. Thilge abdtausislt9picalls feRatd BY éoﬁlﬂiﬁln%ptﬂle'rﬁﬂcﬁﬁlgigo?yﬁ%ﬁ nha?t}éﬁéﬁ ang_

one or nor ers and/ o i cation steps conventi onal |
coat i ngs™ l:tgrd'“hé @%ﬁé‘ﬂmaﬁﬁ Eié‘klgnﬁp'eonajfypﬁhéﬁ?ss IBSr?@QWt B 4812dPePUSHat i ng
r eguno[] edothtiametlheni fhexr pedfesud feattmdliment, thélmawmhglpﬂgﬁnbgc ]?h@t&ﬂal ﬁr:idaﬁteed

and t hat e a efore application
of t he |rr@§ﬁ8§§?{mg? a%?%fh %?ta?ata af %Ilro rQ'eda {S}]I' J(rll fe'“(')'ﬁ 39% lugga?rl%lpt‘ﬁ‘é" ase
coat andogeﬁhéh ipos s¢<mt§'1nf3he(e{g ,agnﬂaﬂ‘r aut beaker) rattoree meixpreg fllanotes form an

Appl I canddmixRfe! le?@Hdésllﬂﬁ@ﬁ%Qg&{t ttﬁﬁré ‘rﬁﬂ‘ik mﬂ‘?nfb%ﬁ? QHﬁllﬂBr@Lﬁorﬂkt@é}ote

ref erences . jin Lnis disclos en an anount, concentration,
or ot heraRPélFﬁféoQ)P Gaingtothe Lvéﬁrtﬁléigéither a range, preferred range, or
a list of upper preferable values and | ower preferabl e values, this is to

be Under St 00, SRS kS B sl 490 5 B0 Gl PSP S BE AR A
pr ef er r atinglvagpus decimidesss Gfor vixahipde, thengestingr mayebardip eioyitadll, amlatbbedi
Uner e 9808 @0 RUIBRIER!OhGhAh SRR SR b
i nt eger sﬂeﬁﬁlfsfalf%dzlﬁfi?(bﬁs fijlj thgiinternad lnmegeof the caerldg@ witlt émmtmganat@hel @tcope
?; r]t ieae | AdcAMshfie IoPteethd feh 8RR the hoyAleUsng SHitiedn Woenwsethoiing a
g during delivery. In this manner, the coating is allowed to associated with (i.e., adhere
and/or react with) the internal surface of the lumen. The extra coating is then purged
(i.e., drained) from the cartridge. Thereafter, the coating is allowed to dry through
heating and/or water evaporation.
35
The coating typically provides a surface that can receive and retain water and,
in turn, provide a lubricious surface. An IOL can then relatively easily slide across
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30 her enbodi nents of the present invention will be apparent to those
skilled in the art from consideration of the present specification and
practi ce wb 20tmspesesent i nvention disclosed herein. |t iPeTiUsSt@a@desst hat t he
present specification and exanpl es be considered as exenplary only with a
true scope and spirit of the invention being indicated by the follow ng

<c:]I ai s aﬂn@ &ﬁuﬂd:d/%hﬁfabé ddiﬁfgeqéhvé‘@ tﬂéﬁcﬁmm%%ﬁ@mhﬁ@&%ﬁ%%@s \Yér

[ Vic risi.n
car tr1 dgReHEy 98 oMbt Tiss of dh€ Brinendeid BB LA BBl Brem didenoz 1
i ncl udi nghesm that delmadry ssyrstam eisdghitai degirableufiem debivaydoh diyarephpbihechdity
portion ﬁf‘@aﬂl@ﬁ)ﬂﬁﬁth%Sé%faﬂ%dlkfﬁﬁlﬁf the internal surface is formed of

polymeric materia either a pol'yurethane material or a non-olefinic
polyneric material having a heterogeneous backbone; and a coating
di sposed OVGFAHOﬁqthg’écﬁfs[W \ﬁh'éﬁ apglyiahehd hAe ?@ﬁldu’l‘ Stﬁ@rﬁs@upéthﬁlel 0
pol yur et ha rraterlal1 ro hilic ter| |ce H claim
1 wher oi §PHORTIED Fia!5HAlCoh BPLIETLARRL I8 P%/t}Eant?ff‘alt F%ﬁ‘ dhese

mat er i al matetialsheahypifovpds Ipropasmt:erthal ard Shighlk desirabte afbrl an diodi rﬁaittrmlge,Z

dovi ce ok Qﬁ%&éﬂi@‘%? Do s b o RV RS BERSRPORR o i o
of the cdesitahly fosruss veitle aqudywtethand montchingspolymer mhatetiabiof the ¢natingpindd c
mat eri al gjich g&a@h%ﬁ@%l%dtotd]f %hé?ﬂ'ﬁeré &ﬁi/ﬁ%éﬂd(wuhﬁ e ﬁ%&: SFI@E daftr dﬁ@¥ of

t he precedi ng claiins wherejn t 1S a | Spose
direct| y1e gfOtVﬁSe fornther eRAtNg for Be & lefir?é & 8y M@@rm%m Oéirﬁlof?obﬂ}’ieﬁg

| ayers oamrlott bee ok MabR ApplttatiodSsteps of conventional IOL coatings can be avoided.
For example, at least one conventional IOL coating required that the internal surface
15 of the cartridge be plasma treated and that a base coat be applied to the internal
surface before application of the desired coating. Using the preferred single layer

coating the base coat and, even possibly the plasma treatment, become superfluous.

Applicants specifically incorporate the entire contents of all cited references in

20  this disclosure. Further, when an amount, concentration, or other value or parameter is

given as either a range, preferred range, or a list of upper preferable values and lower

preferable values, this is to be understood as specifically disclosing all ranges formed

from any pair of any upper range limit or preferred value and any lower range limit or

preferred value, regardless of whether ranges are separately disclosed. Where a range

25 of numerical values is recited herein, unless otherwise stated, the range is intended to

include the endpoints thereof, and all integers and fractions within the range. It is not

intended that the scope of the invention be limited to the specific values recited when
defining a range.

30 Other embodiments of the present invention will be apparent to those skilled in
the art from consideration of the present specification and practice of the present
invention disclosed herein. It is intended that the present specification and examples
be considered as exemplary only with a true scope and spirit of the invention being
indicated by the following claims and equivalents thereof.

35
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6. A device as in any of the preceding clainms wherein the coating is

di sposed directly over the internal surface w thout any base coat between
t he coatiwgQ 2arvdbspése i nternal surface. 30 7. A device as POTAISY000/064SRE
preceding clains wherein the cartridge and the internal surface are forned
of a singular polyneric material. 8. A device as in claim7 wherein the

si ngul ar pol yyWeScRherial is a blend of polymers or a copolynmer. 35 WO
2010/ 059655PCT/ USZ009/ 064882 10. A device as in any of the preceding clainms
wherein the material of the internal surface exhibits a flexural nodul us
that is At | eastIOL2@8iWdra debikt, tﬁed&wi&ecompﬂigjngl aim 10 wherein the flexural
m)dulusisles than 3000 MRa. .12 ce as 1N an the pnrecedin

cl ai ns vvhereiah lﬁ\éerxacta&r dge }bafwrtlgl@%foﬁf ?@P%@ﬁ%g&@ *hr?rtf%&ap?@ro&n s of
at | eastnygl: induding devintenak sirfacd alefnii whbmeem axtending diless the halys
Lan, 100Rwibf- MALRE 64 siftr B2 Cleabld e RERN AAIRALTRNA o o ifrlat ! 0

of the %/ure ane materia rop yrrer
mafepial WeH s [ither a po %%aaebémtellallgr a non-olefinic polymerlc mater1al

having a heterogeneous backbone; and
a coating disposed over the internal surface wherein the coating is formed of a

wei ght ,

10 polyurethane material and a hydrophilic material.

2. A device as in claim 1 wherein the coating consists substantially only of the
polyurethane material and the hydrophilic material.

15 3. A device as in claim 1 or 2 wherein the hydrophilic material includes
polyvinylpyrrolidone.
4. A device as in any of the preceding claims wherein the polyurethane material

of the coating forms a cross-linked or linear matrix and the hydrophilic material is
20  dispersed throughout the matrix.

5. A device as in any of the preceding claims wherein the coating is a single layer
disposed directly over the internal surface of the cartridge without any coating layers
over the single layer.

25
6. A device as in any of the preceding claims wherein the coating is disposed
directly over the internal surface without any base coat between the coating and the
internal surface.

30 7. A device as in any of the preceding claims wherein the cartridge and the
internal surface are formed of a singular polymeric material.

8. A device as in claim 7 wherein the singular polymer material is a blend of
polymers or a copolymer.

35
9. A device as in any of the preceding claims wherein the coating further includes
a cross-linker.
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15 15. A device as in any of the preceding clains wherein the hydrophilic
material is or includes PVP and the PVP has a K val ue between about 80 and
110 and twe 2PMPshess an aver age nol ecul ar wei ght that i spat/use@dtes8D, 000
Daltons and is |l ess than about 1.8M 20 16. A device as in any of the
preceding clains wherein the cartridge includes a nozzle and the inner

di aneter, the outer dianeter or both of the nozzle is less than 2.5 nm
et ol Ty Al Sl B RSSoR AR % R o ma

surface exhibits a flexural modulus that is at least 1200 MPa.
s 11. A device as in claim 10 wherein the flexural modulus is less than 3000 MPa.

12. A device as in any of the preceding claims wherein the material of the internal
surface exhibits a hardness of at least 75D.

10 13. A device as in claim 12 wherein the hardness is less than 100D.

14. A device as in any of the preceding claims wherein the ratio of the
polyurethane material to hydrophilic polymer in the coating, by weight, is between
about 10:1 and about 1:10.

15. A device as in any of the preceding claims wherein the hydrophilic material is
or includes PVP and the PVP has a K value between about 80 and 110 and the PVP
has an average molecular weight that is at least 800,000 Daltons and is less than about
1.8M.

20
16. A device as in any of the preceding claims wherein the cartridge includes a
nozzle and the inner diameter, the outer diameter or both of the nozzle is less than 2.5
mm.

25 17. A device as in any of the preceding claims where the polymeric material of the
internal surface is polyurethane.
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