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Techni cal Field [0001] The disclosed invention rel ates
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prosthetic optical lens and a flexible haptic
structure which adapt to the internal dinensions of
the eye in which the lens is installed. The disclosed
| ens adapts to each individual eye with reduced
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are contenplated for use with the disclosed invention.
Technidd®fte@y ound Art [0002] Intraocular |enses (10OLs) can be
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Monofqcal, bsfg@ﬂl,l and mdhifpcelomsics af refagtivesand beﬁasmqa@semg contemplated for
e neral, all 10OLs share two conponents, an
usewmghiedsscllosle%g%vent\r}\?ﬂ ch is used to enhance or restore
V|sual acuity and a haptic structure, which is used to
BackgrdwaiddAtthe lens in a fixed position within the patient's
eye. Haptic structures ("haptics") cone in a variety
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Intraocul ar Lenses, " descri bes haptics for I'QOLs havi ng
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spaced stems that extend radially away from the center of the optical lens, where each stem
terminates in a footplate that touches the inner wall of the anterior chamber of the eye. U.S. Patent
No. 6,517,577, “Crossed Haptics for Intraocular Lenses,” describes haptics for IOLs having pairs of
haptic stems extending from a haptic base at obtuse angles, typically greater than 100° degrees
relative to the center longitudinal axis of the lens. U.S. Patent No. 6,616,693, “Flexible Fixation
Members for Angle-Supported Anterior Chamber Intraocular Lenses,” provides for haptics with
rectangular haptic footplates placed approximately 90° degrees from the haptic base. U.S. Patent



rectangul ar haptic footplates placed approxi mately 90

degrees fromthe haptic base. U S. Patent Application
WONR007/208394, 906, Publication No. US 2004/ 01865B8I/B52006/026074
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crystallif Bk )Ceye having broad haptic flaps with extended contact regions providing reduced

peak pressure against the wall of the eye, but reducing the flow of aqueous humor in the anterior

capsule resulting in possible complications. (See, U.S. Patent Publication Nos. 20030220687



(having no natural crystalline Iens) or the anterior
chanber of a pseudophaki c (having a natural
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[0011] Figure 1b shows an end perspective view of the IOL of Figure 1a.

[0012] Figure 2 shows a cross-sectional view of the anatomy of a human eye.

[0013] Figure 3 illustrates a cross-sectional view of an IOL implanted in the anterior chamber
of a human eye, according to an embodiment of the invention.

[0014] Figure 4a illustrates a top view of an IOL according to an embodiment of the

invention.



[0012] Figure 2 shows a cross-sectional view of the
anat ony of a human eye. [0013] Figure 3 illustrates a
wee@3mesexrti onal view of an I OL inplanted in tPEI/US2006/026074
anterior chanber of a humant eye, according to an
enbodi ment of the invention. [0014] Figure 4a
[0015] IFigigé silRSirates OBidY v Of thetO)l Shovat OFighiidgiat 0 an
enbodi nent of the invention.[0015] Figure 4b
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refractive errors. Traditional |COLs are conpressive in
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frictionally maintain the O position within the eye.
[0026] Thg diselesed ingentjon coptemplates a foldable, low-compression intraocular lens

(IOL) for implantation into an eye for the correction of refractive errors. Traditional IOLs are
compressive in nature in that they rely upon the compression of haptic structures by an inner
wall of the eye to frictionally maintain the IOL position within the eye. In a traditional IOL,
such compressive forces typically distort the structure of the implanted IOL, causing the optical
lens to vault away from the iris and toward the corneal epithelium.

[0027] Relying upon a compressive mechanism for placement of the lens within the anterior
chamber of the eye is problematic for a number of reasons. Because not all human eyes have the
same anterior chamber diameter a clinician installing an intraocular lens in the anterior chamber
1s forced to engage in a method of trial-and-error lens fitting to select an intraocular lens that is

sized appropriately for a particular patient. If the lens fit is too loose, the lens may not be



such conpressive forces typically distort the
structure of the inplanted 1 O., causing the optical
WO 2003/00589%ault away fromthe iris and toward tPE&I/US2006/026074
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desired foe eettaptid B&dy QO eadthd OpasATREeticd desirdiiSfof @H%G)?n@aﬁ lens 102. Lens
ant eri or chanber dianmeters with reduced shifting of

102 ma}tbﬁeheéd(bahamtsdm ggtion 1@ hihwouahs: wigticoimenpa dit ampvci:ll:hmown to
one of ogﬁléirg G ?hetda%g rlﬁoqa&érgﬂle I%HQ 1& }11*:19 Yt n&RSSE ﬁlsalcg Sy {'egswe

ssure on
force from the haptic base 101, optlonally with a circumferential tongue and groove

3

configuration. Alternatively or additionally, optical lens 102 and the haptic body 100 may be
held together with the help of a biocompatible adhesive material. A third assembly option is to



[0033] Figure la illustrates a perspective top view of
an | OL enbodi nent of the invention. In this
wepdvomossent , haptic body 100 conprises a hapti BCDHESE06/026074
section 101 transitioning through haptic tail regions
103 to haptic pads 104. Optical lens 102 is held by
bond optitaPlehé 1 (20®ahd Ribticlbdd9Neo ashe dieimal, compiebsies, theemscdfifressive, or
and the haptic body 100 can be fabricated fr,om?
solvent besedgveldipigdeshnisess JFigwis) b pregesis risaPESNeG S vigwof the

. i.al . .l t ' ' .6 . .
T
[0034]”ﬁ§beelgjlais$ieﬁ@ﬁjed5fbg ﬁﬁﬂlbagﬁﬂ lyn;ﬂaﬂﬁfjw iadhe ﬁ[ﬂ?]‘brah&ﬂhﬁ| 03d ﬁs shown
enbodi ments can be t( t t .
in Figurabool 4 s g Povian ERAve a8 NGy N 55t P tbgt g mages
transmitt?@ %gb%tﬂ@ Egﬁgﬁ ir%gzgﬁggﬂe% go?ﬁ)gﬁ%‘r %}?}é@ﬁﬁt%oﬁ 38h&Rkine At is desirable

haptic base section
to fix thelgbhitionrofdighlGL sang tieyoptitalmssrfor masimn eptigal corkgetiam Adso it is

i one of dinary skill in the art. For. ex e
aesirablt il B s 4 tEpienr it et i SR TR 3
implantef@Pt i ¢ base 101, optionally with a circunferential

tongue and groove configuration. Alternatively or

[0035]aklgittes dnand ¢ sy topaand|selesrasseetinnat viewpaptnce by gf amiPL
. m hel d t.oget.her t i '
embontn oD St GBS e BT Bl e
numberedRildntétts dsaRSse T Zigived Trcaridadt iHapbiodyil d0fon $0i cohfgurad in cross
. conpressive, thernmoconpressive, qr sg]vent based
section spehatiirranradiplhy enrarresspyigh Hmuted vapliugf péw%é?es ctive
o0soE Ak e By RTRRAL B p e o &y il Bliye o e

pads 104amvhe gms bpOPY B, Thieanglk vindtste stayaies thablens hodwb¥labave the iris.
imalantation in the anteriqr, chanber .033 as sho [

Forcomp i GL& o B Gt BR3P el prveen

the haptic¥0d§ ay$ %@lﬂa?ﬁ'@picﬁ%ﬁn 8290 AegrebPdr thér@iincicaBHE ith increasing radial
transmtted through the cornea are corrected for

compressivoierce pn bspsivt peds P4t At susdh extreing angles, thesvapdisng g subgigntially

. fi t.h it f. t | . i i .
e ) e R P IEn ERLS  lionr
optical dofPectidi) AlRSF dratmb RhSUdHS IR vaultihgaedh anes thexytical lens to contact the

) structures 022 and 025 when i npl ant ed. f[0035] Fi gures
inner surfacexgfdhaiepraere fpsuiinedp drisation apd other side ffefsl Vi ews,
b5k JHOR : e vault is largel
0057 BSEAE Sl o oo RIRPNE My B FARE £ vout o s
independdi® of divRomprdseioa dn dlaptiepdds 184. T hus; enof pdsitipmedsthe opticahiens 102

T TR e TR -
optical a}‘%&“ | ’fﬁe%%b&ﬁntih@@ts{a@ilogﬁ?lak@ﬂ}en{ SABSlendBoGERMtIVE td-thg i wtalline

the haptic’tai is positioned at an an

: | _
lens provides farwenare acéveath aprrediopadsefiadive Aaotsise comnared g@; cquygntional
o6 S SR LR R Aph 02, PR Rt

the angl6 BF HRtanfeiop Ehdniteer (86 $%gi@rﬂﬂl thbustetibechahdegwhak thegirgea and iris
bet ween the haptic body and the haptic pads ca

be 20
join). Penpgr plagerpent pbthes devies rilé,iasﬂilfhg“%ﬁ“tfWhmé?fé§%W%g?%Pse of the

functional role the angle of the anterior chamber plays in eye health.

[0038] The angle of the anterior chamber contains several structures that make up the eye's
drainage system. The angle is bound by the outermost part of the iris, circular fibers of the

ciliaris (ciliary body), the trabecular meshwork, and the scleral venous sinus (Canal of



conpressive force on haptic pads 104. At such extrene
angl es, the vaulting can substantially displace the

wopiroeissrent er of the optical |ens along the REI/USH6/026074
axi S resulting in a degradati on of optical

DI AVILUVYD

corfection. Also if extreme enough, the vaulting can

SchlemfR UsQuebhiefi@iatfloval frdre Behih® akPihrath thdiRisi iffdethe antefi@Chadber.
the cornea, resulting in irritation and other side

The aquequs dhidsis d[rmgvﬁromdhe tHerienpbamberdhrough siraeuiss dsthgangle, such as
the trabﬁ'cﬂl\éfﬂﬁ }Ra?%g %@%ﬁ%ﬁee&%ér xF h&‘r&’ S?‘%s S’Iithg, r&ﬁﬁkbn %ﬁd dramgge of
aqueouslli)rﬂd d&étminesdhe eymstrhmmlﬁ&(ﬂ)restsﬂire (IoR)i @Hstrheﬁtm dfARe a@le known

hel d substantially stationary relative.to
as angle cjosueafesyliein ekyations 18265{)}3@6 crkPedyBaging Bhths beale afifke eve.
Accordiilhy Rb PR ot B ARG oAt Yt O IO HOE PRI Rimportant,
among ophrep véagerss, tcmmamtaimpmpaxslﬂl}r ate correction of refractive

(0039 &Rl A2 ERRPRY A DR ol B SR BB o e BREAHE eherin
chambemdﬁe é;%‘lwﬁm&u uPRSsREdEAly m&aqﬁgﬂﬁm&s& ﬂma ffrotnh &e@mr@rth@ Entenor

(the region in the anterior chanb where
chambercﬁqn@aamwa inpfergno to) the pmbpdimept gfﬂémeothetsn@yd@g%@x and

0,°, of t}%e %1& gads%% il tg{i f,]o r%?a?i?? gassgget lﬁp\gfuc aﬁuepo%g %ﬁgcﬁ%agpagshtﬁrough

nal € an e anteri or

the devigd @i%o ithe @yRafeahictured &IQB@ tyel Necoariihgly othe dbdgmof e haptic tail
chanmpber contains several structures that nmake up the
preventsar@t keaﬁrramﬁa@és ey dasurgpd wpngreptatde KU ABVERO™ he

b .t he ..
o040 TR BBl EpoBa b 1R gt A i, oe
can visublize the trmnsmhon/mﬁoﬁmnsherﬂn@h(: €ahH4 wf tBodvighring haphigbessul)1 to the
ot g, N AR B SE PP Sl B o
haptic b&é&%ﬁﬁ'@@fo' tRé hﬁiﬁ'ﬂ&@& 1@4‘&191&9@ 10k E)ktﬁiti(!gsefﬁe Vﬁlﬁﬁ?to@ﬂ&f& holding
such as the trabecul ar nmeshwor k, through the scleral

- it away fremdbe crystallime lefise Radistly compressirel fateafromgbe ohenyalk ofithe anterior

t e e i_ntr ul ar. 1833 | OP)...
chambercs SebR Bl P SO PR Bartiedi 6 Cain Qg Rt fod oSy apar
while hdl@ﬁg kieSTOINsudk @M1l yosiationaryl r@lﬁtlv&\ﬂi 6B coRRIBR: 1eTaYE Plicéent of

heal th of the eye. Accordingl y (Er oper. pl acenent

the hapt’@fpatih &0 gy db) fﬁl@meﬁ@ ﬂm@vac Beserlg Py previdgsisgrumber of
t
advanta%;%g? “F’%%% aﬁit—e at ur es ort% ﬁ ?C}:totlglﬁ[mlfq%g% gsr %(%}I%? pple, the

haptic basesiOalis afifsed relatfvetth chedenptic padsnitOd proveides pretdetermizedbanit to the

s v BB HPEGSER0 L BRASRIEOHS 0 e

anterior 8¥@RYr @void8 c&ﬁ&& AN CBe EQmE&l%pﬁH&ﬁﬁ% AEREN 88 with @k Bisdb,
the splay angles, 1' and , of the haptic pads are

[00411 Referaug again @tlégureaﬂbph&;mg@l sogtions K13 axe oenfimiréd inicgosgspction
ass throu v, dr ai estr tures
with iR Gl G A ot hab G0 GRT MR o Bfmress
under rafifa8ly @Binpredsive fort @aithhubdtze Rl nﬂir&sﬁig&ﬁél v &uledthaptic base 101.
unacceptable 1 OP el evation. [0040] Figure 4b shows a
Thus thegp gee osipmaangpuserpdanismsof epmphiancerpf therlot torfceomnmgdate

different irftlior @&mber diameters. The first mechanism is the splaying of the haptic pads.

The second is radial compression of the haptic tail.
[0042] Figures 5a and 5b illustrate the two mechanisms of compliance in a schematic top

view of the IOL. Dashed circle 500 indicates the interior wall of the anterior chamber that



can visualize the transition 103 fromthe haptic tail
104 up through the haptic base 101 to the optical |ens
waems/odkspe t he angl e of the haptic base | eadi nBCT/0S2006/026074
optical lens 102. The angl & of the haptic base
relative to the haptic pads 104 and the | ens provides
contacts EH%Gh Pidsnﬂlgﬁﬂ: Jahiplctd an di@bdiiientiprioaveimflagatidn end Flgure 5b

cry s ine I'ens. Radially conpressive force fro
depicts thmmbOdmpmt afier imprlanipiiqey. i Avglesfrmd Oz pxe the splaving pagles %fethe

s 5l AN PRSP0 o i e

1mp1antaﬁbﬂ.t N@ﬁﬁﬂa}ﬂyr @l 1ahy beagpootivately yqtahid §,nend 8ismayhe approximately
acenent, of the haptic pads 20&%‘ ure%@% &aalatlvﬁ from 01’

equal to t% brithisdp et lb‘%sg%awmn(hﬁﬂp@ur ge ?ylg‘gae‘f R AEES rom b

being gré%tfterqga\r’n?]%dt %ﬂf 't 9e1£€§re€f PREAY, Y adiiRShASE ngﬁWéi%ﬁs &Saying is not

conp eviceS. For exanple, the haptic
the only beskanidid respontsﬂtﬂs édr thedaréaseof by toHle’ Magmomnpmiag tm@dlameter of

provid edeermndv It to,t sbo
anterior lyggbes §Q0 PLHOVEIRYIEES Yo P &eap%ﬁ}ee{léyfr S???é‘ amsm is the
radial co%g?és@foﬁ@fflhe ?tﬂ: fi1siaB ilfu3Bated bg e dGARRRAEL zaY %dﬁﬂ Flgures 5a
ntact wwth the corneal epitheliumas well as with
and 5b, rebpectivdlg.. [ 0041] Referring again to Figure 4b, haptic

; j | ti 103. f 1100: W .
o0 Bt RB e R RN G REn RE O llematic
drawingd 6€Biguiedioh af®6b.i Hasticlidids B(Bﬂd@t@ffpnt@smommenoumdd 48’1 gr “Z” shapes
conpressive forces, W thout substaptial l%(, i ncr ea31hn8 The

with radially comprassive faeptiiechapsis #adph04 beings forerdrtawardeone ot
haptic tafl dﬂ{bﬁlﬁg %?&) t?ﬁé@snché PRiu&ortTR hat ‘ﬂﬁ %D%wﬂ?xfa ﬁaﬁﬁmh@-ch%eeof optical

rent anteri or er dianeters

lens 102fpo@ﬁ1bnr(rﬁa:mhmlapmoxﬂnathlg egpilay iy of the haptic pads.
The second [ [

iL,s.radi al conpression of the.haptic
10044] Bisoep Taragt B Birefaiad BB FIOr LRl SR i R s another
embodlf;lcf:nt %@ Rl 1h@éi‘1%%n' Rufhbfdaeidhdifs dRRsyoRMn®otl d@widds. 703 is the
Dashed circle 500 indicates the interior wall of the

haptic baset @aﬁ lmldmmmblnns m& ddaptis pads 70dearn ap descripediahovevgiyrespect to
e ol S50 ER £ RS b B b SR 05 e

not comféeﬂ:h Ql&eétl}%dlaﬁﬁc Bise mb Gmﬁ miswﬁnmge cigkasd ofa dital dnd ptcbmmal

ads prior to i rrgl ant and angles qi '
strain refipisopments FPaynhg %ﬁ@qpé%twm dhe Pﬁﬁﬂ%}?ﬂ%ﬂcmfﬁmab‘rﬁﬂaﬂwﬂmm as
descnbe%l%XVéJ %al‘??;g:flg%% ﬁ’l‘?st%xlx%d?rﬂéﬁl ’[‘hg hiptic 31 dofpresHBY nREhanism, as

to ¢ this is'not a
descnbdd;em@r aprDﬂGdhislen‘lb.odiﬂlmlt smmgmh@lmnmmmfmthemccommodatlon

results fro bei n reater than gqi and g2' being

mecmmé@e‘&tﬂé"r OPF%}] the sfeaig 15g§e|gg{eg{§ However this splaying
[0045% gn@ %eﬂaﬁ&l leytar@ﬂ%&lﬁm §0R AR Bdgndn®y 706 @ddRT ieRaRT

" to accommpdate the diameter of anterior

understmdamoemnesﬂ@n wsthsﬂawd dand cpn@msg@i @assmatlwl side view drawings,

res ST B e SR PORIML S b i e

betweerl @SCdeioRRnOF Od—a%dg@ovhﬁaal sdgniangwm f&&e@ﬂdwﬁ’@ard to counter the
respectively. [0043] The radi al dgres& on is bette
tendency efithestiseldvd ininthetwpeskapsie satl Hivanddistal spemgnis et IPfexmlal

segment 707 and haptic base 703 to move upward. This stabilizes the vertical position of haptic

base 703 (i.e. H is approximately equal to H’) as the IOL is radially compressed allowing for an

even greater range of Lp (or correspondingly a greater range of anterior chamber diameters). In



draw ngs of Figures 6a and 6b. Haptic tails 103
distort into nore pronounced "S" or "Z" shapes with
WO 2@i7abi8y3 conpressive force (i.e. haptic pads BOBUR®06I0R6074
forced toward one another) 10The haptic tail distortion
accommodat es the reduction of LB to LB with a m ni num
other enfbBaMeRtQ bdd@RbhA Blraih @8%f lé?neﬁf%inﬁy 88 irfttodBeedHo ifrther increase the
appr oxi rrately equal to H 044] Figures 7a and 7b
Ly rangq dceoramogdetéon. op and cross-sectional side vi ews,

o0ssf EEES Bl kmlec B DEs PR b a6 ch KL o
IOLs. Straghhiy 870 ieaseferdnbathansttditiopceeding t@ﬂfooK&Zawlﬁpiﬂ ideal spring,

pads 704 are as descri bed above with respect to the
=K Cewb@aﬂmwta@rs timt dorice gnd compressionyiygpagured %Wénlé?emm&) are

proors P PR R0,y A RIS g

invariabiyi devihtes fradn 1d£a11t30bwaumadf s&httaraiﬂyrrelhtedfmahmreaitcsnﬁﬂﬁlta NWith

IOL hapﬁg% ﬁ%{:ﬁ% ft A gpgl%&y@ﬁ%’gca og{égqxn%,?tg@%t{rgﬁ tends to limit the

mecham@m%ige"@fi&eal HR@ f&@@%xﬁpﬁe@éﬁnﬁ fo?sﬁ Qhk10dA Q&Hlﬁéﬁal #iechanical
describ can also apply to t odi men

accommemiml mmhlanﬂam, as desaribled mbeice ﬂmma@tqfodcanhﬁkh ﬁnn@-mmpiressmn
beh bforgg: 8f the strain relief segnents. [0045] The
aVloro?’f‘élr £t r‘? di stal and proximal strain relief

[0047F Be@akiple] %F ¢ ¥ Oufrve 87 bﬁﬁg&é&éntﬁ R @OB tfoRE-cbihipression characteristic
connecti on vv|t rel axed an conpressed Cross- sectl onal

for an IQ;, gabodimgntiyvithionlys2 pad; sylaving eommgdeinn pechsais;. Haptc pads can

oy srQPAE b NS L SO 18P0 U ey s s govn

curve. (eQerBTR refobEemts affmeedmﬂmmmaclwhra@ermu Hoean KJEerhbcnﬁmaﬁtywith

pad Splag{ngtagﬁ hg@g%%ef ; ecﬁ'tcg%@%e%&g% 30%5%&?4%@93 3@%@;&'7 IoBry7 gf?mbmgng the two

mecham%@tthg reﬁ%@ Bf Afdee fd@alrfgl‘é% cHﬁl sSion _5@113?\/1&11? thleﬁc?eﬁs Thiembodiment
vertical “position of haptic base 703 (i

can accomppodnté abargdryrargpud] anteuoH:I)andmr tiiamete&]i, w1§10uacxeaﬂmg/excess1ve force

(pressur q'}P c{ygﬁs?xﬁgtﬁgqlqg W&Jg%raprgg s a’jor go%r[agﬁﬂ%g a&cieﬁ%{a ic for an IOL
emboduﬁém REE! padi sp @r Baptic! tﬁﬁ@&&ﬁg&m@i&p @hdBiAiR relRgdddohnal
strainrelie ment s % be i ntroduced to further

acconnnpd@tr@agéchanlénﬁpT aadditione wainireiel spgyoerd pequngnedation
mechamsr?l fﬁﬂhéat)%g‘tfgﬁdg ar algg) esglopfrﬁ{g%q‘my 1 r%ﬁiﬁ(e @%Fgf’ré’ﬁ{esflf’% lé)ehavmr,

npressi on c errs for
further e&?eﬁidn@ the raabe béageri@vhnabératiamttiess, thatcan bd iactgmtmoddmk S

| aw for an _ideal sprin ch Si tates
(0048} Qe a?%f@&@bgﬂan%ﬁﬁ%%%ﬁﬂ{l&@&g@nlea aglic Hiug "Baraal&i%qwsj and/or
mulupleﬁlﬁ&heﬁl@a%éda%@é for ldBforRfle BoRdiherts %éfﬁéx%n%%hé% e 8Bideal-like

haptics, the force- corrpreSS| on characteristi
force- comwasloaﬂnleha\delv watheutf increasinge:thie mhysﬁ;ﬂ smw@tlmfIOL. For example, the

structur at ed. nechani.cal ai.nt . Wth I.
pad splapiygioctlts gl T R OB PR B pigrest e af
compres@i%ﬁ%&h@ gacﬁillylﬁtalﬁl@& foReBtottRe bptibal a)hb € me chani cal

ange of ideal-|ike force-conpression behavior. By

Although |4131|o¢|' thenl§laerbedimants dasceibad b ar have two dlametncally opposed haptic

tails, in general, an arrangement of any number of haptic tails may be used. For example,

embodiments with three, four, or more tails can be considered. In particular, an embodiment
with three or more tails can provide improved IOL fixation in a plane normal to the optical axis.

A drawback of using more than two haptic tails is a potential reduction in the flow of aqueous



accommodat i on nmechani sns, as descri bed above, the

range of ideal-Ilike force-conpression behavior can be
we@zioenosses [ 0047] For exanple, In Figure 9 curRer/8F106/026074

represents an | OL force-conpression characteristic for

an | OL enbodi nent with only a pad spl ayi ng

humor. akisoysuokl ambodinfeatshag) BaoldadificaltRG &sd dafin OMaRtRi@Y THE present
V\/%ch it becones harder and harder to

) . h, . af .
inventi GiyidEh i e i 0 BREKS Fistuirarlg e tor defferens clgicatrases.
, i I . C..for an
[9045:] %ﬂié’lg‘éngg% ?I}Tceﬁﬂrf]{ é?fw&tve;ﬁl‘f)gdgg 5%%1?1'2 i onfgaggol?gg%lg%r#sfdgﬁtogi qohap?lc base 901,
having g éopt $és 9 Gharsicclmrkoiiiztiod) o e bsds 0By Tirwpicsl 1865 304has a

ot RS LS00 ST el ot st
faces thg Egﬁnig.l i 2133 eﬁﬁBdi%%PWﬁhTi%{E 209 %he SRAFIR is%?fg?t'(’: té e back

) nber di aneters, Wi t hout erti'ng excessive
side of Jpaptie bedy.cIn anothey embodimenufegure COb)y the@plcal darsennpfetao the front

. Ce- sj.on _chargcteristic for an.l enbodi nent
side o O8O RISRSI I ST ALARL Sl e BBt g oS TeRperene
both sideebf #it hapRRE (KEGRMUBPS! iedBcd¥Bel @hth $08: sidR@ rAAtAoti0 Base
. of the strain relief segnment accommodati on nmechanrsm
(Figure d0dk her ext ends t he conpression range for ideal-like
. ' ' , ri.her t endi the ..

100501 2 SEEATRY BTN AENBLGH: o e i dsof HFOC 15 fotBociment of
Figure Sadu ovivicittht egiticd] 06 8D4 Theffebivethe shadibeaiden (BEBAKRAW of the

. L usi mu] tiple.elastic structural el ements and/ or
haptic bydy 9&%@@ the B sk Phovmlal ies Rrgtersel PlpssBPiof ghe ensisal lens allows
addition8] EBRBHG HaAtk BFERANL B&néﬁ%ggmh%uﬁ g&fthe HokBside 995 of the optical

f orce- conpressi on behavi or, out 1 ncreasi ng
lens. Cleprpseeckdtwesnythe ppstetier poBion ¢fthe eptivaplens 9bhandiad iris is provided by

i .occurs tangentially in a plane nornal to the
theanglggkﬁ%ah%g%%fag,& whereas the tail conpression occurs

[0051] Tt abiryctive davipbsdiScHKel Mt eir scldA§ tiRldrdgtht A%iSing technology i
though all of the 10 embod B9 (R 1Eh Rl Sng teomology in

Al ! : J
the lens hgdye This, diselesadrqomgrtive dayjses eeh trepefiactivaiopcs, iiffractive optics,

: g an unber of. haptic tails
combinlRE pEbcfaB AARBRLRG ollcsr Y AR Tes B opBay s
embodithents of the lemsibedy.alks of@ftabivedoimsticcigionsty it BxddiHfieddh @ited States

nmore tails can provide

' i th three e ts
Patent N3y SEB S ok achighet 8 chiiah Fasfiboh BiarIRgeRsoNbisbiisard on
Februarft S199 ol RAS Ko dlod S/ B IRE S, Ak haptic tails

I's a potentia eductron int f aqueoushunor.
[0052hDildracEveclengeteplyatilogsnis snothgr Wisbleopticallsfstdnt Wrtuse vithahéldisclosed
. . dupy.nag. i ant.ation. The present inyention provides.
mventlogh Qn!c %éwnﬁelo?ggﬁ?glvmgc%ﬁx@hc q:g:dJéS yvgﬁmfﬂgﬁ. prgsent gyveption is found
in U.S. Rat¢riiNoa b, 162,58%, to [MMPIHamibBH] &ntiHed “BiRAYEuI A br 8 ER L 1lenses

. assenbly of an optical |ens 904 on a haptic base
used in qygjmplntatiopshieh isdendy iseatperalod b refetac®dats antiraty. Additional

' tical . len 04 ha t side
cxampi 3P0 5, Q0L il S P80 0B 55
5,120,12006 368,520,05,366502a6 84,606, 59R, 120 8385 h2s BPé 634,751, 8 of which
enmpodi nent . shown in Figure 10a, the optical lens’is

are herelyt ingarporated inareferenee in their entirety.
[0053] A preferred diffractive lens technology is disclosed in United States Patent No.

5,589,982 to Faklis, et al., entitled “Polychromatic diffractive lens,” which is hereby
incorporated by reference. This multi-order diffractive (MOD) lens technology can be used to
construct the optical portion of the lens body. An MOD lens focuses light of different



side of haptic body. In another enbodi nent (Figure

10b), the optical lens can offset to the front side of
whaprioesshody. Al ternatively, in further enbodi PENUS2006/026074

the optical |ens nay extend2beyond both sides of the

hapti c base (Figure 10c) or be recessed from both

wavelenSth§&5a Rliltipeoradindifadias Singfet. MR EmaHdrdet dl@fi&liltlvé\structure has a
particularly preferred enbodi nent_ of the disclos

plurality oé winpdar zoneh avhichodsdingenne bgunfprgs thatgliffiagt hght of e%"%é)f the

waveen 8 gk 7 o3PS ) o BRERUREL PR o B

order difSRENWY) singlétl M@Dﬂ%ﬁeﬁ efd slilba@cﬁﬁ& pthepfent feehgdogiesin tharthey focus
all ows additional clearance space between the cornea
light with ggss n@ageudwtaﬁwnt he front side 905 of the optical |ens.

[0054\%?9&8%? Réﬁt% delfePOR ﬁs@% ﬁﬂl&%&ﬁbf@éﬂ%h@%ﬂ golfocal

e 1ris Is provi he angle of the
correctld?tamhbc Int amd Embdddf&dt] a iﬂmeofooalrM@D medtave opEe id jusesl andddcuses

o oo A bR SRR
correctl\}é%ﬁ%ﬂe FOOREL it c@rﬁbh% of%lflflﬁlé%a'v%ngﬁé tcCtswo focal points, while a

I nations of refractive and diffractive optics, and
polyfocai)Nﬁ@D doylpetsveoiptzo foduses lght tetheccay 1eerd SRNhRAINE. dior g¥aanple, recent

s SRR 26 Sk S ABEA MTBARIIRLARNY. S

Multlordé’? A ERiciivELeides forafitioh CegtectRac? whickds he’réhs}amconiparated by reference

| ens,” which issued on Februar Oiyf ﬁi\g %’l
in its entiisso dpwrikesdesgnstariorpthifocl apalfos 9! F%ﬁ@?sz Jtis noted that
other tpr|esf | ﬁeq}%#ec‘ﬁﬁology §ari ﬁecl?:ﬁﬁ L c°‘e BRI DEL, Bikdebl ﬁldogﬁ)tlj/f%éﬁl lenses.

or us osed I nventi on.
[0055F Xteﬁl’fphld alo teki fofadathati byazaophg ﬁ& dehidl apéinallzene eé‘dhe\M@E lens,

the present |ny tion is _found in S. Patent
diferentpogus 59 Tes MR PP AP0 R BRERRFBEG 4 BigbEH D nusber
permits gﬁeﬁg gfrhlnq:gﬁceh GORES M@Edoﬁtl'aal%ﬁed W geteRdt]lOfange Wahthto 20
ereby incorporated by reference in its entirety

unites. Nbalé pietarably dvoanpd ws2( fndlinostpreferapdy thedenstbodhnall és\gy/e aMOD

A s L

achieve a'SRindgs c@xﬁ?asﬁse@&ﬁvﬁﬁ for patibnto vithhiagibd pfeeoﬂeezrtﬁzbyefractwe errors.
I ncor por at ed reference in their entirety %8 J;dr?i

[0056) ﬂélfeéhmlgmsepfﬁm aptiga) dens 94 iy @dﬁ}?@ﬁé’&fﬁ%ﬂ&fe& fdhs deseigbgdevices

but its llélﬁ?ltt?el}%egé x%ﬁ&? JTRLSRE 0%@31%?? gdegégaehq’le}:e?tkl en&t’cﬂ ¥ is preferred

KPRl o ractive Iens, ichiis
to minifhe Qmove[’e:lbﬁmdsﬁindd)lbw redfce neimtended hitsratiersttp ther shepe of the

diffracti I hnol
s ST A e 4SS0l ol e B Kot Lot i
contact W?tiﬂst &Héaq% lthfiin &Hd tﬂe e ﬂi%’Hp‘ﬂ@qu&WQﬁn b8 adthick as is

e ord r diffractive singlet. The nmulti-order
necessathi tfofrest(ntel wsnab squity tto pe eyra sSExemplay éhlpkl}esﬁﬁs of amgpigal lens range from

approx1mabqi¥ Z%WL@H%%%HEE%& %@gﬁgﬁg r,}se t§ 2%6%51}91?)3% ];e[n?%ost preferably,

the optlgélflérfsa&'ll'Bé%p?fcﬁ(ﬁﬁat%@ It(h&niﬁ;ﬂﬁl%hlblher eby providing a
plural or nu

[0057] The optical lens 904 preferably has a diameter of at least 3 millimeters. A preferred

lens body has a diameter from approximately 3 to 10 millimeters. Specific examples of
diameters for the lens body include diameters of 3.0, 3.1, 3.2, 3.3, 3.4, 3.5, 3.6, 3.7, 3.8, 3.9, 4.0,
4.1,42,4.3,4.4,45,4.6,4.7,48,49,50,5.1,5.2,53,54,5.5,5.6,5.7,5.8,5.9,6.0,6.1, 6.2,



order diffractive singlet. MO | enses are superior to
ot her lens technologies in that they focus light with
wo e®g/003saye di stortion. [0054] The di scl osed CcPCT/ES100¥E26074
devi ces can be used with aldonofocal, bifocal or
pol yfocal corrective optic. In one enbodinment, a
6.3, 6.4, msn@isosalémcm IRLAY G .04, 9.5, ssysemanwr&m&essz 8.3, 8.4,
ht conprised of multi Ie wavel engths to a ﬁlme%‘ge

8.5, 8.6, 56::&48 B8i 1D, 9- Ao et )9 5,8-6P1To8a% 9 Hcey thP e
f
[0058]t§n t&% fgg%ﬁel osf dlé %ﬂcaﬁ\%ﬂ? %4512&936 to?ﬁoca+p@’\g§%grﬁ!r:§ 2;&#\*}924 can be

flat or cu@dd. CTHeQ!ptiSzﬁSeﬂsl YHtcah de bhflﬁ@nscubovr@the Hapmaktrmrn 080 (H-'igmre
, recent advances r

9045), bl he e e TR I AR e e e Ko o i o Sie; borort S or
both mdéglﬁf tt%eq{agﬁﬁ stgu{) e AGVhefEnt 8?&31? EE‘Q 5OV sSSP dCRcBfahRE may be

ereby incorporated by reference in its
concave efl torrvei( y Theleptiual leas 904 magatsstbelpmomnoﬁvemrfpdmmkcoan@i It is

et BBl S TR e B AR e s
[OOSQPTIfxé)g;ﬁtcaﬁlréﬁls oo ¥kaa8ld hamsRtic ERRRRE 900 pedTerdbly 1Ak & adies of

ote hat varying the central optical zone of the
curvaturd/2Bt prowiles d |drsgxe¢ ehflexibiliy for dite iedyréng and; afigr installatigryyThe

radins of Py ol PP b ooy BtV SOER, S REED, 07 30, and

most pr&ér@ﬁl?rtﬂb kﬁlﬁﬁﬁgﬁnfahﬁﬁbi tHe@p#OalUeristodd is Wrmlmaea‘lﬁiﬁﬁlnyn The
from10 to 20, and npst refera l.y the | ens bod

radius of uERtEReNELITHRHSBY 1Bt 5 e Ol WES gty L P PGS pEgsiscussed

above re%%tol f&lx o cﬁ(t&q{eeﬁ&nslﬁ{seéjtfha! SB36Sin&hBe PR AFMCRGyEhat

I eve t € optinum contrast sensitivity for patlents
[0060]/\&th51 dmaansmds pf the dpmribbd verrective deticasevidlralor &epepd B8 nature of

i o ST ot By R i
will prefeﬁt@!&c% Resptsifinierd B chaRbhE FofeS RN IchatlliMefesd .- wilith.

geneéral, it is preferredto mnimze the overall size
[0061bTnkike W 02441 B wduchuishches thtaise af MR d¢nsriechnglogpifor the

construcHBMfl gﬁunégﬁagﬁéﬂtggocgﬁ% glffu%th q@%sg@h%@éécﬂp %ggrgtg)gxr eS not

require $ieR {184 lendbd. With eespocine altraopiltiiehdesthaprbstriténtention cdsﬂtemplates
optical lens 904 can be as thick as,is necessar

intraocujasdenspewhersinahe leaspiryctg cam be geanyERickRessy S long & W@é%sglgmg
structure ﬁtsae?ﬁé)a@fog%@ltagh g%%l})’ SRS the 8‘[;% Qh%b OB rSh ¥y STd &eje%%dlment

rons m cr ons, 50 mcrons, and
the th1clma§st ofthefens abydryatert then dP§ miabnd. d‘visrewpb(tlﬁbﬂly, the thickness of the

monctod B SR LTS0S, WU, JSB0F EDS GPIE B, 15,15,

190, 19471201 JTB! 81® 21@\ 23106&@5 rag, 23N340)0dy, 3585 285, %@nmemd 98] 280,
approxi nat él'y 3 10 miTineters, 3.(-&2(:'“0 exa

285, 200,200; H00065.8 L0015 B0 6E3 300 855,101 Ao 350, AR5L 2400 64, 370, 375,

380, 383 390, 395,400, 4G5, 410415 40, 32430, 55, $10] 443, B0 of e hidfons in

thicknesa: a“hgs'_b tﬁ}cléﬁesé rar%e@pre@er@blg 5}7)131}! t& eﬁbo&n‘&ntsﬁ:oﬁ]prﬁmig a monofocal
. 8, 6.9, 7.0, 7.1, 7.2,
MOchrrqptlvelens 7.5, 7.6, 7.7, 7.8, 7.9, 8.0, 8.1, 8.2, 8.3,

[0062? \ﬁhlle particular optical lens thicknesses are not required for optical performance,

some embodiments may benefit from possessing a optical lens with a certain degree of
thickness. Such a construction may serve to help stabilize the IOL, thus better holding the

optical lens in a stable position relative to the retina of the eye in which the lens is installed.



8.5 8.6, 8.7, 88, 89, 9.0, 9.1, 9.2, 9.3, 9.4, 9.5,
9.6, 9.7, 9.8, 9.9, or 10.0 mlllmsters [ 0058]
wo\pwressod eat ure of the optical |ens 104 rel at BGT/US2006/626074
shape. The optical |ens 9044can be flat or curved. The
optical lens 904 can be positions above the haptic
Additiond {1y, UntiEr8as88 thitltrieds6 LanA bhay brivei lbhaddiaipiation once the lens is
structure 900 (Figure 904a), or flush with the top
installedgn deubjbeststaym diceerdsieinanareasediess ricknsss mqépﬁocﬂde less distortion in
struct t s curved, the
the trans%ﬁ%’t#ﬁ@ha %%ﬁ%@%vgﬁgimg g@nt\?xg)% %ﬁ]e opti caI | ens
[0063PTHe ﬂﬁ@c}dos’ﬂdéb@tlbzﬁ lpisanarecompasd offa aptiasiby tmmnmswelmatérial such as

preferred that the optical |ens 904_has clea
typicallyiyispd i the @IasBfasBiEs OBFANAcE: PRIR BATHOR BESRIVEHPTAY [LS, spectacles, or

other ty;le? Qél%%ctll;g ?eéqggs[ qg%a fplésﬁb Ssi %Ane ARPALAL W bhiyRRR thFically used for

ructure as a radrus of " curvat ure
the partituiat coptaoy |IGE$01aspdeigcle appiicaflble)x iSvich ll¢ngesf can belvengt@icted using

typial sigthodS e HEn oA Lo B R GRNER 1ot ol o Tnine

lathing, Et@hlﬁg m%ﬂhﬁ o%@omﬁﬁﬁhﬂ@ﬁthe@éﬁfﬁr%%ﬁiplet e obﬁ@’piﬂﬁ)f@fcorrectlve
cur vat ur e the optical Iens 904 is approximtely

device cmbﬁpmred“hsf lathidgus of curvature for an optical |ens
o0 B Sh3ER ko At SO bR PRAOS compris

lens bod#@ﬂ& Qfd b hapticRiy00, agsitwhitle theversbodydnaffixed, a&t@ﬂﬁ:ﬂ] or otherwise
he di nmensions of the described corrective d

positiongd.| 4\ uaitaty d@élﬁ@ maaezmt e has Ragy P4 w1 s Beptic tady Q0P Gpmprise a single

contmu%%%ﬂglgdﬁl dijrent is constructed of materials
uce a eV| ce will preferably be 7 to 20

[0065]Thé hﬁmiodrodyl%o liseprgfenatdy chafle ofifléible silpone suchrae Materidl iNumber

e o i Sa brS  SHE0 e R o
Other re‘éﬁ‘x‘eﬁ‘b m&c@ﬁé’l@ Bhé dsTHMBRC B 18fdrd gBP L aNbe udebe TRE BERIIHOMY 900 serves as

descri bed 1 nvention does not require such thin | enses.
a scaffoldi tb supesipdtpositionrthe epsisal lans 9%@@@%&?@1%9@@@%0&%

nt.ion,. cont | at es tra
proert Y5 SR RS TERERE ot ) Bl BEBE RIS L abler
conmbm@mh& bdtgective ffbdtof tHd dp%lcﬁfgmcaCl ousl y and Saf el y

hin the anteri or chanmber of an

(00666 rhskifioneRy. haptiebedH AiH@s pespaieh S ggerias HiabEends if eapikely to
interact WitH ocgb%aﬁ&ﬁs oML § PRk % lo}f Jﬂqfc%ahhg R8RS cdalifg of

ens enbodi ment 35, 140, 145
heparin,ldntatirblsacchatide ﬂkﬁ!imhib'm bldodxlotfi8g and Breteid QﬁhestS The (haptlc body

205, 210, 215, 220, 2 5. .240 245 250 255
materiabaggp COZ@%}SC%%? sz%fe“% 1019‘§5ght gg’ékmﬁé’%ént%oo 305, 310,

[0’0673 5en 0038 Pref3 iy nofl in 8 AHckneadof a}?ﬁxnﬁ@t@ly 865000
70, 375, bos 0, 385, 390, 395, 400, 405, 410, 415, 420,

microns} ZEanatB@ly the menzmcale ia fom HH® @0 misransn? TiogkHd migrons, and most

e

returns 102 @st ﬂo@%ﬁ]wﬂvfm Fa@iRautvagiib 81 a Gkt 68hppretimatdly 0 k26 aelimeters
are not qu| red for optical perfornance

about a vertical ax15 e range includes a radius curvature of 1.0, 1.5,2.0,2.5,3.0, 3.5, 4.0,

4.5,5.0,5.5,6.0,6.5,7.0,7.5, 8.0, 8.5, 9.0, 9.5, 10.0, 10.5, 11.0, 11.5, 12.0, 12.5, 13.0, 13.5,

14.0, 14.5, 15.0, 15.5, 16.0, 16.5, 17.0, 17.5, 18.0, 18.5, 19.0, 19.5, 20.0 millimeters about a

vertical axis. The combined layers exhibit a total thickness of about 475 plus or minus 10

microns. The overall dimensions are approximately 12 millimeters in length, 8 millimeters in



sonme enbodi nents may benefit from possessing a optical
lens with a certain degree of thickness. Such a
W@ 003003883 i on nay serve to help stabilize the PQUPSI00&/626074
better hol ding the optical 1fens in a stable position
relative to the retina of the eye in which the lens is
width. Th&SIO&J da@be At dridasvah tolled i folaed :&)ﬁ&értiohhﬁdéﬂbéﬁlt@for @hamber
may prevent |ens defornmation gnce the le
through a ﬁ%lﬁ]é icésaon of Rrefombleee moretpan SAmBleies: yiore Wi?ifeééééé 75
mllhmetgxes% ] n%&hcmgﬁss T'EI@XOﬁrh%g Egcﬁlléheﬂ%ﬁhg{ 4@tk it8 Pf&&led or
ransm-ssi on of an | traocul ar fens
prefoldeﬂlaﬂ:uaetshn;m [0063] The di scl osed optical |enses are

C of a optic transm ssi e erjal,. such, )
[0068} %?f@f FRpaigs ay aichate Pﬁa ip sesting 80%?10%%@ A{?ﬁsxvlﬂawwtr%l% having
a radius Rod'ftag xﬁﬁat@?r\ %ﬁlﬁﬁ‘é{eré @Se toXRE Hn?@ loPe?oco imddahiSA for haptic

correc | enses e g., p as I cone,
body 90@;dh1>%|s1zc cay has)mmmﬂatqo}m‘aytmﬂg atlyepe siatd. o utb@dwbnds, depending upon

o span3 i ks RR e 0 nop B BTGRP AP rgresing o
mcreamﬁgw ra@fu@ R/@ﬂ duriein@eRyithen 9 iigelof abdlit 036 20 skillichetér®. t he

for exanple: grinding, |athing, etching, nolding

[0069bIh@HPJe cambe wied in Ao ppitskic, Perudentalesl @, phekis cypid @or@phlmalred
vision. 6@1 eg(ﬁﬁlﬁfer tﬂ\iedlg‘, oc?g& ?engt%g:ap%e le&? "i]xrlgr% 118%1%&%&% Bﬂjee&&gg %llCh as

Si or an

for use m aﬁ hplhdk&i ¢RN Sol, hfteﬂrtbé proadduye ﬂmrpmsaeae@ the subjs:t’b @gy wBQMl contain
a haptic

a Plurahsf qf Ignsgs, naqlfl@ea gat nqy ?maijeﬂgg m%%gaélg% %ﬁgﬁ leggtd%ﬁwgﬁsﬂve lens
ora plm‘gfgﬁfpcﬂ'rlom Cfifa g&%&&%&%ﬂﬂeﬁ OfmgRfbrdd M@B%%&c@@%nsqig Qesigned

rrse a si e continuous unit 1s also
to cone@antﬁaqmﬂvawﬂdr Tﬁﬁ%ﬂy tﬂ&é/lﬁﬁmqrmcbwgen@mfashsorpdeﬁelr thbngture and

f fl bl l. t Nunb
degree Quits 183 vEGREHL BTGP BOSR AR TR I ST etivE Ko gan be
monofoda® UHARAIO8Yp & fobal %@M@D%or&@ﬂﬂref Rhd)iofee fakiBhed, @5drbVi@8d to the
materials such as PVMVA or hydr ogel can_ be used. The

subject, hptistingsbeljeipotvearare pregentan deafmceorrertebeysupport and

N e

intended'hmatolfmdﬁeﬁﬁbeQ ®0r exuinpl€ one TOEEnitdandiafcdesidhed Gitindtélliiion and
the corrective effect of the optical 904. [0066]
useWIth,l‘(H@ietaP@ﬁﬂFlV‘mt}?éBﬂhéGB%dy 900 can be coated with

[0071 hetie B?th%g?l e%?@ﬂ?srlniptorﬂaﬁlsbcec l?sjéq{ 1¥ el BnBhal A Gle M bk

onponent s e eye exanpl e of such a coating
incisionsviwimstaien gl @loethatge tirgdrehar 3 mﬂhateteratnﬂseagth $secigh andude

astigrnaq%sgxg%){ j&tﬂhi | t()ﬁmkl)llé ?)?&qe%lggietalﬂgag g\grgseg q%ﬂ%qagf}ssgoﬂmpzpn%ent
AccordlﬁélS/r RwW (Fﬂ:f%?ab'lé @At a8 adduna c@ﬁ@éﬁ'v% del 20 Snfbndbl FoiaRdrtién into the
is preferably made in a thickness of

anterior alpzpnbstuorﬁan @yeywzsquuﬁﬁb'rﬂﬁx@ale aPrederallyi speh ¢ deviee will be
sufﬁcwn gﬁ ?brig asp f’oefe;f:gamoagpe’ f{)f ]ﬁlg!g)rg 8{1 A1) E)gnﬁ‘tg:rl]ssl’ rb%tfprgé?a[b%fegs W3n or
equal toﬂﬂpihﬂlﬁhﬁﬁr@in}deﬂgm AinGhi¢lsion kizk ©K 1.0Ab tSIom i imbleexdrtibss is lost
preferred. Specifically, an incision size 0f 1.0, 1.1, 1.2, 1.25, 1.3, 1.4, 1.5, 1.6, 1.7, 1.75, 1.8,
19,2.0,2.1,22,2.3,24,2.5,2.6,2.7,2.8,2.9,3.0,3.1,3.2,3.3,34,3.5,3.6,3.7,3.8, 3.9, 4.0,
4.1,4.2,43,44,45,4.6,4.7,4.8, 4.9, and 5.0 millimeters in length. Sutures or other wound

closing agents, such as glues, adhesives, protein cross-linking agents, and the like may or may

not be used to close the incision.



returns to a rest position with a radius curvature in
a range of approximately O to 20 mllineters about a
waenrioemb3 axi s. The range i ncludes a radi us cUPVHUS2086/026074
of 1.0, 1.5, 2.0, 2.5, 3.0,163.5, 4.0, 4.5, 5.0, 5.5,
6.0, 6.5, 7.0, 7.5, 80, 85, 9.0, 9.5, 10.0, 10.5,
[0072]1ﬁh@dlscjlése§ embddPneniard impidn@d ird theantetiér Ohandbr bf thl:53y@ The
16.0, 16.5, 17.0, 17.5, 18,0, 18.5, 19. 0,
dlsclose@crnboc}ﬁnlentis va1 be usedisiane oF W@W‘Plééﬁlona‘mt% anofher IQMBPH@E“ vision.
er
For cxan SO EATICH, &t e Uk Bued QoA Be oA a orRha Ao
provide @&ipticnal earteetiyn i2ameylelvired tesrystellimrighdhadbeen kémonsiend replaced
inwidth. The | OL can be bent and even rolled or folded
with a pesgrior §8@rberdALi nto the interior chanber through a
tio
[0073%’5’?!% {’ollowgé ?Jes agér g@%&gﬁ ﬂlu&?at@?ﬁtel}oltt F@ngltngrtge inventi n.
| ength or less. The I OL has enough resiliency to
return to its prerolledggr nf.gf ol ded arcuate shape.
[0068] The IOL retains an arcuate shape in its resting
posi t i @hakidfgtrdoChland tis (FOB) Iplettetidrpandigkpdantatfinus R of
approximately 12.5 mllimeters. Due to the range of
[0074PACRMABRPhaE0 1ODris agithted hsidy a® fectdrtha isfraducesthe IOL through a
accommodat e practical | ﬁ‘hal | eye size I n_othe

clear corgegdneising obijssnthend Ba implbiagiaR e MHAICTRETES ﬁens fsnsémﬂaf to

that used gr gﬂ Bﬂﬁ&@i&ﬂ%ﬂ%a&?&t adiri3bn P?Bob@z@i%l@z lecally instilled
asi n or 1 ncreasin Its radius R of cdrvature

pﬂocarpmetll% is almlmls@:mdcrb cedateud mﬁbticcpuzﬂ ik singeoreleads the pb&Kic IOL into

e o e 55 PR B B HSPL st
" the anteﬁ&ech%ﬁ’ﬁll Oﬁﬁqu%@m 1ﬁj‘é8te§ e THS St gbdh ér%ﬁ§esrtﬁ@ lrfegdrenptics of the

procedures, such for use in an aphakic eye. So,

IOL intcathe mfenheaqglechﬁ&m rr@no‘heg Fhﬁd@éﬂdg%ﬁl? Fremshp paferiorchayber.

Blmanu:lmm gagan@gn{aﬂgn ﬁ@ﬂ?egova %lgv co(]eli]eic's?tcb’ f&eh{]@ lz{gfeﬁgr Bﬁﬁnﬂgp tand the

surgeon 965 186 ViAVigstn@iéntOto Adjusk tlfec"}ioisiltmn of the@:iss, 1ﬂmc@s¢1'ye fThe natdrior
enbodi nent, a nultiorder corrective Lens i

chamberjie pfdpeditoranarmet ersesuze Wit B§&(N@nequb8¥at0ﬁ%$p¥n€aﬁ t Worth, £X), and
t r

e s SBEAER PN SHE B AR ANt s g

ZYMAR eAHdSrgiamdﬁlc Hhee,dOAY cm:thle\eye | Theentixa sigicabprotaiag takes only a few

SN AR T A
1mp1ant{t§; ﬁfc tsh¥R G dPatBly @ERRS ihprobEeyiil acwiget ed eye.

As di scussed” above, the di nensions for the
[0075¢ dihe sutgesemdy ekplentthe I@b bE grastlingyjtstshperion bapiérewith arogss through

oo S B 5 O g SR B Rgb3, fare  oe

method$ foRIEGingFhe inbRicBMRay pEkéd] The size of the f0| ded I QL
is inportant because it is well known in the art that
incisions for installing IO.s that are larger than 5
mllimeters in length tend to i nduce astignmati sm or
ot her distortions of the cornea that may thensel ves
| ead to visual inpairnent.




Accordingly, it is preferable that an intraocul ar
corrective device intended for insertion into the
w@nioendsse3 chanmber of an eye will be adequat el yPCT/US2006/026074
flexible. Preferably, suchla device will be
sufficiently flexible as to be foldable for insertion
into an incision of prefeyapky | ess than or equal to
4.0 mllinmeters in length. An incision size of 1.0 to
5,0 millimeters or less is nost preferred.
Specifically, an incision size of 1.0, 1.1, 1.2, 1.25
1.3, 1 L.1. 75, 1.8, 1.9, 2.0, 2.1,
152! Aﬁ‘.éfra%“.“%l‘%fsg,"m%%‘,ngz. 7, 2.8, 2.9, 3.0, 3.1, 3.2,
aderd body4, 3.5, 3.6, 3.7, 3.8, 3.9, 4.0, 4.1, 4.2, 4.3,
4.4, 4.5, 4.6,.4.7, 4.8, 4,9, and 5.0 m.lIlingters.in
ajhapie hasegipmprisingcy Proxinal eng e 51156‘5?% vt the proifalend of
the haptig le%Sis cBORERH Y& e 18HsVoRY 'By(‘arfﬁ§ts\7elrﬂi&h‘1? X USRI StionARd8ion,
the 1T ke may or may not "bé used to close the
wherein thredfirsi jonct{cddGZgipn Tlegesdiestidally ectatéveto dharisns Body, end

B B bt A S S0t B el ot hapte
tail by a BOARIALY AXivk hitnibep Wifieih Ble HoRiz6Malle Gexibleshenberfivkes
exanpl e,;” a bifocal 1'OL of the disc|osed design can be

horizontalberelative o tedensodpr andrehesein thedigbsndRt tagibaptic bagg is connected

correction i . . al hi ;
o e g L) Db ARAS REE RO E b LA LELEdhncron
region fleds. vel @AM keldtne tbathd lons biglyexanpl es are offered to
illustrate but not tolimt the invention. Exanple 1
Phaki c I ntraocular Lens (1OL) Inplantation and
2xpl artih@socho Tehb oﬁcl&ﬁi} da@hgeimhhsk leﬁs blélaz: itlsehﬁmpjuﬁctimriegion,
~using an injector that introduces the t hr ou a
th haptie|aas, UercoREH| PRSP EAN GRd et ] 1STRTAR STREVE.
i mpl antation technique for this lens is simlar to

that used for a pseudophakic IOL after atﬁhgg% .
Bxt r abhd intaocplas dgse of Flaan y, wherginghe feps pAdy a1 aptic base form

| ocar bi e C e o
mectto B PHAISI5 A8, AULALRRREDp s B Bl b pic i
meet to Farhr incRethnighy £ teecanl jundtibypepgioneat es a si deport
incision,” and injects a viscoelastic agent into the
anterior chanber. The IOL is then injected. The
SUr geDhit iRngRues 1dmef chimrnB] eheleaptht asgloft thedirst@undtion segion and
the inferior angle_before renoving the cq; rj%%e Eiq .
the angle ahike serongd junstPR Fegerudgsesase g gntation of the infrdocular’lens mn an
ey ion/aspiration (I/A) renoves all viscoelastic
eyeOfafr%%ilznig?%e anterior chanber, and the surgeon uses the
I/A instruments to adjust the position of the lens, if
eces 3 I.OE - Gh S oh ik ; jon and
ot mar it pizad df ARl {in (1F sht oP s fbtion rogion
the angldé@t thie sedod)l juraution tépion imcieaseoafidr shecintredoadhr 16zisradppty fo thagye of a
. . surgeon places a bandage contact |ens and a drop of
reciplenf:yMVAR (Al l ergan, Inc., Irvine, CA) on the eye. The
entire surgical procedure takes only a few m nutes,

gﬂ d 0 S%Eeéi%ré&{eurlérgéq?q% é:%lasnlpgqg, Wg\%}%@&% %Ingl%l at alré%%rtstr}ﬁﬁét%nl e gion and

the angle at the second junction regions stabilize from 1 to 6 hours after implantation.




i npl antation, the subject imediately enjoys inproved
visual acuity. [0075] The surgeon may explant the 1O
wgoogioessps ng its superior haptic with forceps par/osmhe/026074
an incision and then extern&lizing the entire 10L by
means of gentle traction. Sutures or other methods for

geal i mge idtRob1S IBALSY dEM K HeEedslubdPintBlankatidof the intraocular lens
i ntraocul ar | ens conprising: a |lens body; a haptic

in an eygpd @,rfe@giﬁptg thei hqg?igfqp,tpi&tﬁ mveeh@imll_a/ whilst the ﬁe&’u dnd second
v RE R 8RR 10 D G BAP g BARE g vt of o s

body. fl exible junction region, wherein the first junction
region flexes vertically relative to the | ens body;
and a haptic tail, wherein the haptic tail conprises a

Bapt i Thé pRapddEeSOTRGed WiRrdiM APt fodifthte cB¥ipAses a width
horizontally flexible nenber, wherein the horizontally

that is greatsr;thanathateafishe fleyibleanenpari zontal |y rel ative to the

| ens body, and wherein the distal end of the haptic

base is connected to the haptic tail by a second

fer t i Ehe injrapeuds lpmscofjclavot i, vhereigtherienstody dinther kemprises an optic.

second junction region flexes vertically relative to

the |l ens body. 2. The intraocular lens of claiml,

Wher elhe bnsoiy@inim Boulyereintles dpticds ajrefrectiveoptiegi on, t he

hapti c base, the second junction region and the haptic

tail forman S-curve. 3. The intraocular lens of claim

11. whiéhelens ofdainedswivwely tianebtichie a diffinctivebgsie. f or m nmeet

to forman acute angle at the first junction region

and the haptic base and the haptic tail neet to form

b&h aclbeleasof daiat 11, vehessn drdliffinotivé optiaie gingulti-ofder Bifractive

i ntr.aocul ar..l ens of cl.agi , Wherein the angle. at the
structurp GRS R ARt 67 et oGP 20 riodapcs ot oY et incident on the
structurk HX$drieAes raﬁ%FﬁE‘al PREIRBRE aHP AIFThER i SR FlehQloBhe Waelengths in a

. intraocular lens in an eye of a recCipient. 5. The

different diffraeitvgloader) mnsuchithat i W, saikhfores, theréhy movjdmgatplodaborder
difﬁacti}fgrﬁ%%lét.unCti on region and the angle at the second

I'On region increase after the intraocul ar | ens
adapts to the eye of a recipient. 6. The intraocul ar

ns | ai m,5 rei.n the angle at th .

FEr e Pl EbPo b P omSHR e BRmerdes 4 Rheciasqpponent and a
diffractivél86ip@dent.€gi ons stabilize from1l to 6 hours after

i npl antation.7. The intraocular |lens of claiml,

wherei n upon inplantation of the intraocular lens in

BN eysniradciileflcRs Esthpridie haptic footplate nmoves

hori zontally while the first and second vertically

#Jeaxbed¥e j unction regions nove vertically, thereby

emlawti@b%éé] QoMSﬁéihg lermhlt en%fana Iaeciisltae‘lne%d, wherein the proximal end of

the haptic base is connected to the lens body by a first vertically flexible junction region,

forming a first angle; and

a haptic tail, wherein the haptic tail comprises a haptic footplate connected to the haptic
tail by a horizontally flexible member, wherein the distal end of the haptic base is connected to
the haptic tail by a second vertically flexible junction region, forming a second angle,

wherein the first angle and the second angle decrease in size upon implantation of the
intraocular lens in an eye of a recipient, thereby minimizing or eliminating vertical vaulting of

the lens body.



body. 8. The intraocular lens of claim1, wherein the
haptic footplate conprises a width that is greater

wao b@mn/oodsas of the flexible nmenber. 9. The i ntrEODUSENG6/026074
l ens of claim1l, wherein th2 | ens body further
conprises an optic. 10. The lens of claim9, wherein

11. The | f clai
ol erbinitrlebfof B ©dfi9fci i ve optic. 12, The |

| @ﬁﬁmﬁ’én fginThdving MPRx@hAl dhBandbldistachd,ve optic is a
mul ti-order diffractive structure haV|ng a plurality

ot haptisdasefiexdblysenngstedze e rowinerd end of the juustion regiqiand

t
bl ooyl PhoBbE e e 1SR RR LARE Tincfl RO/ R R ety
flexiblie memistir f wissreinttheljubhtti@cicion iowitRE thameithercthe hijaic BdHlals or the
. to said focus, thereby providing a plural order
haptic#2$%  acti ve singlet. 13. The lens of claim9, wherein
the optic conprises a refractive conponent and a
d| ffract ive co onent. 14. An intraocular |ens
|1W@a°°83F §, 9BWYISING: hapt i ¢ base, conprising a
g ]?a end and a distal end, wherein the proximal
en the haptic base is connected to the | ens body
bglleas bodysin avfnst plasd, imhetdiethiclés Jodyp cbmptisdsegiadterior surface and a
% f| rst angle; and a haptic tail, wherein the
poswr’ﬁ’éiﬁ‘tlrlfic t#9 comprises a haptic footplate connected to
tﬁ‘é‘oﬂiﬁﬂh Ia%eécﬁfdlplmé #h&RI thE Bf)ﬁ’é &afnﬁﬁs%géhm&e ce and
wherein the distal end of the haptic base is connecte
posteriop suifasehatherein thefirst plana isstiHoredt fremtthc: gdcbyd planx iyl wherein either
net i [ a, secon
the anleHBEL it bEle i Bl B 8 sBBiRE PR BF i op B F Slehbiiigrer t the
iris, butpt Bethat i on of the intraocular lens in an eye of a
reci pient, thereby mnim.zing or elimnating vertical
vaul ting of the lens body.15. An intraocular |ens

hept | CAnG@FARCHISH Bdteclive 14AE EAPridigi on, having a
proximal end and a distal end; a haptic base flexibly

coremistkeoses! wihingrlond brsly, whereifthe fass Jbgdnctsu substargigilypanar; and

RE pRR e bR hmRERAF bR b §FhdyRll sl tens

body, theeﬁrﬁtl HaptitiBagewnd iheofirst Iegtio Pail Hrivi adﬂl%t $-Barve dhtingk firkt@egion of

haptic footplate or the haptic base.
inflection;

a second haptic base extending from the lens body to a second haptic tail, wherein the
lens body, the second haptic base and the second haptic tail form a second S-curve having a
second region of inflection; and

a first haptic footplate extending from the first haptic tail in a plane substantially parallel
to the lens body and a second haptic footplate extending from the second haptic tail in a plane
substantially parallel to the lens body,

wherein a distance between the first and second regions of inflection decrease upon

implantation of the intraocular corrective lens in a recipient’s eye.

18.  An intraocular corrective lens comprising:
an optic with a diameter disposed within a lens body, wherein the lens body has a width

approximately equal to the diameter of the optic;



16. A intraocular |lens, conprising: a haptic; a lens

body in a first plane, wherein the | ens body conprises
w@pooanosses or surface and a posterior surface; BETUS2906/026074

optic in a second plane, wlerein the optic conprises

an anterior surface and a posterior surface, wherein

t [ ' |£fe t he .second pl.ane and
Rk LS S el R S50 R
proximoal enli endiatistdl end sutickein ehedfrokinel efd bLtht Rapte) ke W& ¥width
cloigg to tﬁg in“g, but not both, 17. An intraocul ar
approxiplajely. equpbtq the &vidihph thedergbodyhansht i ¢ di sposed within a
| g 0 ' td al .
of DepueC cotRLiR & A8 ob By R a0plefes AR A Ik paptic basea
an aculé@md 1dy asﬁycre;ix_n thee fbir)]hpkitgslmtﬁnﬁ at argglds, lﬁw‘t?z_nﬁdiﬁ‘? dﬁ@@@ 6dit8frqn|1 the haptic
{ { . t t t t
R s T R e R S —
inflection; a second haptic base extending fromthe

l ens b, to a _second haptic tail, wherein the | ens
body, fﬂ%leggegﬂ@nh L iwhergin the digmetere! the epticiishess than 7 mm.

tail forma second S-curve having a second regi on of

[ ilect%gg; apnd a first ha tic_footglaye extending

f£5m t p$ et clpiapl 9. vhergip theidthpfthe distabendhof the haptic base is less
than hPRER!disthett o qpii)s Dody and a second haptic

footplate exteng ng fromthe second haptic tail in a

pl ane substantially parallel to the | ens body, wherein

i st -1 st S nd.regiaon f

2] cort oSt ARENS Mhkdt s £ IR B S0 from the tons
body at teiss theadShdegressr ective lens in a recipient's eye. 18.

An intraocular corrective |lens conprising: an optic

with a dianeter disposed within a | ens body, wherein

t2% | teﬂm lbmi?'fhdm'ﬁl ?1, ) wu&fdﬂla ﬁﬁ@f ‘waktrm;tﬁ Ql':a?t_i@wgé kexfefdd féin the lens

angt er, e optic;at |east one haptic base

bOdYagk?gﬁ@Pﬁapé%%ﬁﬁthe | ens body at an acute angle

conprising a proximal end and a distal end, wherein

the proximal end of the haptic base has a w dth

a%pr ox} HFaERY 9f djmal 8, merairethgiontin isof refipetivecaptichody:  and

a haptic tail conprising at |east two haptic

footplates extending fromthe haptic base at an acute

gl e, Theenserfitlaimel & shersimthe optis sendiffiactineghtis | ess

than 65 degrees out fromthe haptic base and wherein

the footplates extend in a plane substantially

gr al | e lews eficlajm 249 whiesin thadiffiedyve optic is a multi-order diffractive

structure having a plurality of zones which define zone boundaries at which light incident on the

structure experiences an optical phase shift, and diffracts light of each of the wavelengths in a
different diffractive order, m, such that m > 1, to said focus, thereby providing a plural order

diffractive singlet.

26.  The lens of claim 18, wherein the optic comprises a refractive component and a

diffractive component.

27. A haptic tail comprising:

a haptic base; and



19. The lens of claim 18, wherein the dianeter of the

optic is less than 7 mm 20. The lens of claim 19,
wob@reoisss he wi dth of the distal end of the haptT/UShase26074

is less than half the dianmter of the optic. 21. The

| ens of claim18, wherein the at | east one haptic base

ekbmivddofplaeredigridignam aeidoginal fSthe hiRt ¥hae 8805 8RR end,
The | ens of claim 21, wherein the at | east one

. 22.
Where‘%éﬁlf‘?%l’lﬁﬁi’%teé‘ﬂﬁ BRersthe panficiree plemmsmplsdgssdhan @ slegiean aB@ wherein
the pro38&I &RFof RS fooldlfie hESS W?(Q}A ?ﬂaﬁ]sggp#@oxiéﬁ%gfy?}ag tﬁ?tingq}?é 4iStal end of

is a refractive optic. ens
the footplata.ei n the optic is a diffractive optic. 25. The lens

of claim 24, wherein the diffractive optic is a

mul ti-order diffractive structure having a plurality

28. zoTkshapticedil ofdlaine2 Zewirrdio trdapli€basdlexithish dn Bhnding curve
& h'ﬂmdefm lcj)]n the structure experiences an optical phase
om the Haghic 100G ffracts |ight of each of the wavel engths

in adfferent diffractive order, m such that m> 1,

éﬁo saj d focus,. ther_ebzpspr ovi_ di na@a_pl ural order

f £ r 2§ hapic $3ihef daim 28 wherpin thedeptic base akiendSfromithe haptic tail at

Iessthaﬁti!?’d%g{'éeg. conprises a refractive conponent and a
diffractive conponent. 27. A haptic tail conprising: a

hapti c base; anda haptic footplate conprising an end
oxi ' .apnd.a distal en wherejn. .
e T e o A 0. WARRIRM nf BisB Rt i T by il o
less than 3@°sleptemns 65 degrees, and wherein the proxi mal end of
the footplate has a wwdth that is approximately half

that of the distal end of the footplate. 28. The
Flapt i An istidoculhr khe(IOLY domphigngi n the haptic base
extends .in an ascending curve fromthe haptic
1ﬁ|dgﬁg{llgzig{ert1|q%ow§'§?@:@s;t ail of ¢laim28, wherein
; ' ] i il.at .less.,.
R O B L S R T T
outwardiphiemithe optecahaps throughsetraxttongertonimot hdistab@id gortié, wherein the

.. at less than 3 ees. . An intraocular lens (1QL)
fransitiog Sﬁﬁ}ﬂnsﬁ*ﬁeg.as é{ﬁ(%B%qu kg %‘ﬁ’@“ he pepximakportion reehawiosgenerally
opposing angles of curvature into the distal portion and acts to elevate the proximal portion from
the distal portion; and

a haptic tail having a proximal portion in connection with the distal portion of the haptic

body and extending generally horizontally outward into a pair of haptic footplates.

32.  The intraocular lens of claim 31, wherein the haptic base comprises a thin
membrane.

33. A method of implanting an anterior chamber intraocular lens, comprising:

providing an intraocular lens comprising an optic disposed within a lens body and a
haptic base extending from the lens body in a descending arc with a slope to a haptic tail,
wherein the haptic tail comprises a haptic footplate extending from the haptic base, wherein the
slope of the arc of the haptic base increases upon implantation of the intraocular corrective lens

In a recipient’s eye;



a haptic base having a proximal portion in connection
wWth the optic and extending outwardly fromthe
W@pio7oedsoaxi s t hrough a transition portion i ntRPCEHUS2006/026074
di stal end portion, whereind2the transition portion
extends vertically downward fromthe proximal portion
ckﬂﬁﬂ@&ﬂh&ﬁﬁnﬁﬁQﬁ%@%}@hﬁ%ﬁﬁﬂ&kﬁ@c@ﬁ@ﬁ@@;éﬂam&mkwahmmhhrmuia
Into the distal portion and acts to elevate the .
chamberpngbe] whéreipdhe insisidris apposinestely dass fhsnt2 B indengtiy apbpreyides
tail having a,proximal portion in connection with the
access ‘f%‘ﬁ%f"& § %?’??ro%g@ge’i’ ﬁlécli haptic body and extending ‘
THEIRERL e REabAORTES itoahé weteor dhbmber ¢fethe eyd, whaysby the haptic
footplates. 32. The intraocular |ens of claim 31,
footplateif anteiducedistathp ehambsa sagle ok Yes a thin nenbrane. 33,
A nmethod of inplanting an anterior chanber intraocul ar
| ens, conprising: providing an intraocular |ens
3donp rﬁfﬁsim@hmﬁtga'nﬁ% wdstsireno permerRl Adesiosnbisayrigrmeda
hapti c base extending fromthe lens body in a
descending arc with a slope to a haptic tail, wherein
the haptic tail conprises a haptic footplate extending
fromthe haptic base, wherein the slope of the arc of
the haptic base increases upon inplantation of the
intraocul ar corrective lens in a recipient's eye;
creating an incision in an eye, wherein the eye
conprises an anterior chanber and a chanber angl e,
wherein the incision is approximately |less than 2 nm
in length and provides access to the eye's anterior
chanber; and introducing the intraocular lens into the
anterior chanber of the eye, whereby the haptic
footplate is introduced into the chanber angle of the
eye. 34. The nethod of claim 33, wherein no periphera
iridectony is perforned.



