Description INTRAOCULAR LENS SUPPORTER Technical Field [Ti The present invention relates to
an intraocular lens supporter, and more particularly to an intraocular lens supporter capable of being
provided inside a capsular sac to induce shape deformation of an intraocular lens. Background Art
[21In recent years, as one of treatment methods of ophthalmic diseases that are abnormal in eye lens
such as cataract, a method has been increagngly, fgprghout the world, comprising steps of
removing eye lens contents from a capsular sac and inserting an artificially produced intraocular lens
into their space. 131In the cad™NF RA O HEAR HeEINSoSUH RORFERtraocular lens may give an
opaque sight to patients inst f.their own natural eye lens. However, regardless of its many
advantages, the in%&?&%?ﬁe%ﬂ%gs problems that a capsular sac into which the intraocular lens is
inserted is ¢bhtractedErEPIPE ISRt ArigrapE ek ks A DREESE IR IOt RasictHathiod has
been increasingly used icomrisinenstapsodieinsgubiftgod leapspitavited sisil¢ingapsd anaeqoatorial region
of a capsular sac pfignie heinrestianieh beniaacuiar lens and fixing the intraocular lens in the

capsular tension rirﬁ%:]‘%:;m caﬂs lar tension ring, which is referred to as open or closed ring
formations, is effec 53 Mieving contraction of a capsular sac, partially maintaining a shape

of the capsifdr sac flomesedtighaan ayméardrztreenovethodndfenbiliakuiopivthyes thet imsetiaelimttaocular
lens. 161In order taruse afancylad éensiondingmdEhnRY@ effeciive manparhibesadiave hoea,

comprising steps of removing eye lens contents from a capsular sac and inserting an ar-
tificially produced intraocular lens into their space.

[3] In the case of the insertion of the intraocular lens, the intraocular lens may give an
opaque sight to patients instead of their own natural eye lens. However, regardless of
its many advantages, the intraocular lens has problems that a capsular sac into which
the intraocular lens is inserted is contracted after the insertion of the intraocular lens.

[4] Accordingly, a new method has been increasingly used, comprising steps of inserting
a capsular tension ring into an equatorial region of a capsular sac prior to the insertion
of the intraocular lens and fixing the intraocular lens in the capsular tension ring.

[5] A capsular tension ring, which is referred to as open or closed ring formations, is
effective in partially relieving contraction of a capsular sac, partially maintaining a
shape of the capsular sac from which an eye lens is removed, and easily supporting the
inserted intraocular lens.

[6] In order to use a capsular tension ring in a more effective manner, there have been
recently ardent studies to develop a structure for easily inserting a capsular tension
ring, a structure for preventing a posterior capsular opacity, etc.

[7] However, a more serious problem in the conventional surgical operation of insertion
of an intraocular lens is that an anterior capsule and a posterior capsule of a capsular
sac are adhere to each other after the surgical operation, which leads to the loss of its
inherent function to control a thickness of an eye lens by relaxing and contracting
zonule of Zinn.

[8] That is to say, the problems is that a patient does not ensure a sight through active
three-dimensional movements of an intraocular lens along objects to be seen, but
ensures a passive sight according to the predetermined power of an intraocular lens.

[9] Hereinafter, the conventional surgical operation of insertion of an intraocular lens
will be described in detail with reference to the accompanying drawings.

[10] FIG. 1 is a cross-sectional view showing a human eyeball, and FIG. 2 is a cross-



recently ardent studies to develop a structure for easily inserting a capsular tension ring, a structure for
preventing a posterior capsular opacity, etc. However, a more serious problem in the conventional
surgical operation of insertion of an intraocular lens is that an anterior capsule and a posterior capsule
of a capsular sac are adhere to each other after the surgical operation, which leads to the loss of its
inherent function toedivrel darichoeios afavcaye densdiyrrbiagilegsaRdievimgaetiigszdnolb2of Zinn.
181That is to say, thereiollemsiimibata: paiivaldaesdeiphnsuna tstghéthsoughiactvee eye

three-dimensional OvEMENLS,OL ARBIRREUAL L6AR AORIABIRFISIOHS: SRSH. ML NGRS @ passive

sight according to theﬁred%termlgﬁ? %gwer oft n jntraocular lens. 91IEIere|nafter, Ihch nventional
surgical operation 6t n§&ttioA 6fan M ACCY EnSini Iab‘éalafggac]??b% “.?ﬂ&%f%_ﬁ WE%HS}Q?S é ice to the
accompanying draWiigsNRIOIE (. ey §s Al CrasruBB Sahalbglevin shoseiier afHherish ¥y epdnding FIG. 2 is
a cross- sectional tewshawintize Stgticturaiof shaattinal ey lensraRéfethagde wids tHe dngh?, a cornea
10 is a transparentigyasellaitisghe disneraddathe euiermpst region of the eye and protects an
eyeball. Alsg,ljnhe corpea S?rve§0to reflekc):}lghe Iﬁ{g@t ato;eth(%r with Ehes%gull(ree . An iris 20 fup%gions as

a

the iris of a era by aaljeuseﬁ%g the'in ens@% the Ti ﬁirtegn%grtlsﬁ& the eﬁg. A sagl,ng aﬁ%llllv 0'is a hole in

the center of the hiSh9Be HrRPEdjidets aprbararedr sharbadfopitBntesiAg te reGAsrn 8%y HbriFakting the
hole under the brigheligiicapd erpeitding: the hgiecordee the dartotigher [11]) An eyedehd Bolis a
colorless and transpaspipeayansital stteeduiebaingr-eanvexdenm shirpein botisikesiand arranged

in the back of the iriﬁ@?zgdﬁ?e%‘f%ﬁﬁos&ﬁil@@t8rﬁ§@iﬂlﬁtstfﬁﬁ§&e%t in reflecting the light entering the
eye together with the C(%E)nea 10, and i (

its shape Is changed according.to the contraction and relaxation
of & ciliaris Mitscle 6B R IdnAREE BHA GUILHIEE DY Y SIS SO AA HsdBopia is a
state that the hardribsfereaihe eheprtetidiB@RdPaRsBSWithciazgg e Yant threrdivie teckhéle of the eye
lens 50 is not changedraxeruikithe ciiatis musileacOtcanikacys |and thecaiasaphisavdibahse that the
eye lens 50 becomgg.opaque with the age. [13] The eye lens 50 is filled inside a capsular sac 80, and

the capsul ¢ 80 is_,composed, of nteripr capsule 80a and a posterior capsule 80b, each of
whioh s i Soitact witk ST S e R e IR RCSE I PR B i
time, the anterior sOHEESIYTARMECSeaMb? BOTRIKY e BfefteyackeASuchrs Eoinpiat i8ach other
in an equator (E). EBachtefitheuafateridrasdrdaeetGionnditdve Postérorysueiacd S55tithidividedhato a central
region (a) and an egi@terialFeaion (R arceudingtouthedistanas bpnMeheequalaiptd «J hricentral

region (a) of the a”&ﬁ{!ﬁ"ir?éd{f&ﬁﬁtﬁ}(ﬁ?%&ﬁ’E'Ptﬁll%raﬁ’céw&%gé&aﬁ‘l & SRIBRIGSS on4RL 8 e posterior

surface 55, and the equatorial region (b). ofihe anterior surface 51 has a larger curvature than the
equatorial region (5] 6F THASAEAIBF GBS B AN £A CHHE LI 8 8R AhH FE e SuMed Sf08G an edge
of the capsular saci®0. trhedeaau(Eof Kermemeliscairind) o ahfilspaeriot seifecendt ksupiestbie capsular
sac 80 to the ciliarisuvusclela, tandeaanpased (of o fispaantile pofiters souplad toihewanter of the

equatorial region inwhighuis: aRteriencaRsHIE 89a.and theRasisiiar sapaefakelithesapsular sac

80 meets; and a se(%?ggtﬁgggsl?eg&r% agggjgled to a circumference of the equatorial region.

[14] The zonule of Zinn 70 is coupled along an edge of the capsular sac 80. The zonule of
Zinn 70 is a kind of a fibrous tissue that couples the capsular sac 80 to the ciliaris
muscle 60, and composed of a first zonule portion coupled to the center of the
equatorial region in which the anterior capsule 80a and the posterior capsule 80b of the
capsular sac 80 meets; and a second zonule portion coupled to a circumference of the
equatorial region.

[15] FIG. 3 and FIG. 4 are illustrative views showing an interaction of a zonule of Zinn,
an eye lens and a capsular sac when focused on a long distance and a short distance
object, respectively. In this application, a Y direction represents a visual axis direction
of an eye lens, and an X direction represents an equatorial direction of an eye lens. The
visual axis direction of the eye lens means a direction that the light enters an eye lens

50 through a pupil, and the equatorial direction means a direction that, as a vertical



[15] FIG. 3 and FIG. 4 are illustrative views showing an interaction of a zontile of Zinn, an eye lens and
a capsular sac when focused on a long distance and a short distance object, respectively. In this
application, a Y direction represents a visual axis direction of an eye lens, and an X direction
represents an equatorial direction of an eye lens. The visual axis direction of the eye lens means a
direction that the lighteetiteef die sjpadengsslirehriongloengtipil,pand e avprtoradadiseletind means a
direction that, as a p&itical cifRcliost o tye Misuakaxis direction, connects a point that an anterior

capsule a3 postefipfeaBsHe PTR80S MRS phHRLR NS AROME BE 2R /G defirst zonule
portion 73 coupled to the .c?nter of the equatorial rg&ton (ﬁt e caﬁgular sag 80 Ii pullted t i,lt and a
second zonule porfigh RoipIdl Yo tRE B elihfs BN EPBY thd eh 8&8‘?%9%88“?&?&183;? ular sac 80
is relaxed when foci9S@ls e dfority didtinee obfbeeqnaieripbsigiontid basantalasstc 0 iseleedded in an X

direction of the eyewbasbOysatddithdvafods tineeaygelans SOresuange dapsitle el Bapsttaklsain80 is

extended in the samexdireGURRA GKind L0k ledihsozaniie.ridinmd &g fisetApnpla RRIGOMS 3 coupled to
the center of the e%%atolriglsggg' n of t §a£) ular sac.80 i%r{eél?xed and the second zonule portion 71
S
é

. 14l extended 1 € same directl .
coupled to the circumterence of the equatorial region of the capsular sac 80 is pulled taut when

focused on l& Short dletdsceBteZng Rrdbufirserdpeartrsdd st igdestn i 88 girection of the
eye lens 50, and thereforathezoyerichs Gosalrargdd) insediex¢d erchibs siapshecB0léspextemdéd in the
same direction. As drs@iednakavemtbr sapsulay spedfhayiog o frivipd eyeskerns dighnsed therein is

coupled to the zonylg,QhINR. AR DA FNRIHIAIGIRKEH RATAR ARIYRIMHSIPING Rhapgs of the natural

eye lens, but the use of the conventoinal i#ttraocul?r lens an cag&)ular tension ring forces the capsular
S

. ! d
sac to contract, whpéﬂlféggﬂél theSHeRRIHAF D€' Britd AR HSAE O 819 S5 are afhP 4 & Aris muscle,
which is coupled toizsigeriife s Hiinae YA kecpndas thehstiape disterinmaroriefcancdyendhes a visceral
muscle that maintaiagsine endiess fimpctiominitbe daathisjdedatereinthecorivée riiteabmdatiod of
art|f|C|a||.y femOV'n%&@@!'ﬁﬂd‘%ﬁ&%ﬁﬂ@hﬁ@@éﬁ ﬁﬁ%ﬁk%l@&%%i %%&%mﬁ@e&%&%i&gf ciliaris
muscle is not damageq alihoydh the cye e damadid, [1dlMeannhie, ihe convenfona
intraocular lens an?i%capsu?ar ension ring are diSClosEd in various literatures |nc¥u8mg ‘S. Patent

Publication Nos. 2060878245502 conitisodtichdednty StoakyiangallesmbiolidYrinvention Technical
Problem 1203Accordimgiytidierpresemtsimrsatidowtis il esigngdd o solveusuch/Zdrawiakk sof ththgrior art,
and therefore an ohjfgt abthienRiesMbINMRIEAY IS 49 iRFaMIdeuaN d fEARGKIRAL IS it SHaRedter that

functions so that an JpiaQGUIAL IENS MAVES IR ARITUAL MANNSHI TG MIAYETAV ahaIAYFR! eve lens
by inducing shape deforrggtlon of the mtrao%ﬂar Iens.-Technlgs%ﬁbolutlon. 21] f'rFﬁ embodiment of the
[

present invention i< ACRIASGpr B HBUAHT RISbRG IGIPRONE AR iSRRI a capsular
sac, including a firss fartelappandgpim et syitheanisrhargedface of the capsular sac in at least one
point; and g Bgcond Mesmaitias) gedcopyasiteHddiheotiisifrae anhersinantrmoouiap leasisupgarter is a

structural in various literatures including U.S. Patent Publication Nos. 2006/0244904,
2006/0001186 and 2003/0149479.

Disclosure of Invention

Technical Problem

[20] Accordingly, the present invention is designed to solve such drawbacks of the prior
art, and therefore an object of the present invention is to provide an intraocular lens
supporter that functions so that an intraocular lens moves in a similar manner to the
movement of a natural eye lens by inducing shape deformation of the intraocular lens.
Technical Solution

[21] One embodiment of the present invention is achieved by providing an intraocular
lens supporter that is inserted into a capsular sac, including a first face coming in
contact with an inner surface of the capsular sac in at least one point; and a second face

arranged opposite to the first face, wherein, intraocular lens supporter is a structural



body that is extended along an equatorial region of the capsular sac and in a section where the
structural body is cut along a virtual plane in a visual axis direction (Y direction) of an eye lens, the first
face is provided at a length as much as 3/4 to 3 times of a length (45, d10) of a region where a zonule
of Zinn is coupled to an outer surface of the capsular sac. [22] At this time, the first face may have a
length of 2 to 8 mnPinltbasectidendederenhenstauatenal gty i tha clpdpaseirtudlipkasstion visual axis
direction (Y directioneoé & eye:iensbidsliAlaoalthe itiaospantens StRDIKGY daytioe @rcircular
structural body whogse hefh sndsaERURIHPRA AfRlied afHolRan e ntagaylay lessupporter
may be a circular struc uraétbggy aé]o e both ends are not coupled.to each other. {fSﬁJAI o0, at least
one section of the SHAUAELHICt L) BbAYHIY ST 4 HS I O RS (P PUETS AR of a
flexible material thatfi$epatiixitie than the other section. 1261Also, the first face and the second
face are préfejably canuextima thedttioiadsamythevsadengdiface toWara thehfirsictacevh2il] Reeferably, the
first face has a firstgxtendesbigngthftamLne end Rerien f9itae elierifRHRQHARdAHhE seglion where

the first face is cut alongla virtual plane in a visual axis direction (Y direction) of an eye lens, the
éve lens . .. .
second face has a $econd extended length from one end portion to the other end portion in the section

where the décbnd fabds Bt BISAG KM BRAFET A NS A& AT diFRCHEN RIYirdiBRyf an eye lens,
and the extended lendjthrotthiplsétoerdfatecis smaller than or identical to the extended length of the

first face. [281Also, theexiendeshiangtbisihpaesond iacedsqiaferablylongey Raonushas 0.4 to 1

times than the extea%@quee&g[tpo%l%gi5§E}fla()qﬁer[29] Also, a space is preferably provided between the
first face an éqhe secopd fatfe, and one. selected from the group cgnsistin of “%Lﬁg . gases and solids
¢

is preferabl/iHcluded P tAE'SHALBS 156 RISH Mt & HHE TS TRTTHEY, S E B ESEY S ésflg fals that are

more flexible than gfargsEendfddhat is made of a flexible material that is more flexible than the other
section.

[26] Also, the first face and the second face are preferably convex in a direction from the
second face toward the first face.

[27] Preferably, the first face has a first extended length from one end portion to the other
end portion in the section where the first face is cut along a virtual plane in a visual
axis direction (Y direction) of an eye lens, the second face has a second extended
length from one end portion to the other end portion in the section where the second
face is cut along a virtual plane in a visual axis direction (Y direction) of an eye lens,
and the extended length of the second face is smaller than or identical to the extended
length of the first face.

[28] Also, the extended length of the second face is preferably longer as much as 0.4 to 1
times than the extended length of the first face.

[29] Also, a space is preferably provided between the first face and the second face, and
one selected from the group consisting of liquids, gases and solids is preferably
included in the space.

[30] Also, the first face may be composed of materials that are more flexible than the
second face.

[31] Also, materials of membranes constituting the first face and the second face are
preferably identical to each other, and the membrane constituting the first face is
preferably thinner than the membrane constituting the second face.

[32] Also, the membrane constituting the first face and the membrane constituting the
second face is preferably formed of the same materials in the same thickness.

[33] Also, the liquid is preferably one selected from the group consisting of water,

silicone, sodium hyaluronate, chondroitin sulfate, hydroxypropyl methylcellulose and



13 IlAlso, materials of membranes constituting the first face and the second face are preferably
identical to each other, and the membrane constituting the first face is preferably thinner than the
membrane constituting the second face. [32] Also, the membrane constituting the first face and the
membrane constituting the second face is preferably formed of the same materials in the same
thickness. [33] Als@oliiecligaidids. preferably one selected from the group consisting of water, silicone,
sodium hyajsspnate, £lhondeqitiisprtaéesbiny diiexyRerylroiethy leoiiplose sntkpelaatamide. 1341Also,
the gas is preferabiy fhs selsclad Jfgm the group conS|st|ng of air, nitrogen, helium, neon and argon.
[35] Also, t olid is pref rabl que lid. the first face preferably has an anterior portion
and a post gi portléqs%ﬁ}%g%b ﬁﬁﬁrﬁ]%% e&i ‘é?g)t anterlor capsule and a posterior capsule
divided by h¥¥ns of Ak disalist tahrreisrblydias ae 285 hecaRB[IBY pORIEHIYTBREIaBIYHas a larger
curvature than the posgtardogpesianvalyhe seatiorionvbgre thenditspdaeeds cpbatodigideditipal plane in a

visual axis d'reCt'O'?nQ{r{é'B?QHQQQIQ&UE}?tﬁé’%a&?sﬁlﬁr[é%] ﬂ&%@%ﬁ%ﬁ%ﬂ?ﬁﬁ@f&hﬁ&%&@% fikgtface is cut
along a virtual plane in ?urescHan fh)qs dlrectlonrﬁY dlr tlon oft eélﬁll Qreferab y ccords with a

1
sectional shape of an ¢ Mtorla ealone of & human ngttsff Oeny\é/ ens. SCS "an extended length
from the equator to"4"

286 itoof tHa AFEBTC BRI IrdissE M %&%@rﬁé f¥ngth from the equator to an
end point of #fik postétior pertiomprdfarablyeratigdifso fackto di1Pamng nvieasebionakshapkaxisere the
first face is cut alongracuihUd PlRBEOIN af\irUalaxis BiRGHBR (Ycoitestian) aicthaayeadens: {39] Also, the

extended length froéﬁhﬁ?&qﬁﬂ%@%&{ 19 at%rﬁﬁglﬂﬂfﬁﬁ Q\%yﬂglgntenor portion is preferably smaller than the
extended Ie th from L[;e equatort the ﬁﬁ{ﬁ‘gs oint of the posterigr portlon 1401Also, a material of the

intraocular % supp% Qi f‘ﬁiliglilgf: 6?31}% 866]‘1181"%)& 8@1%8? point of the anterior portion, and

an extended length from the equator to an end point of the posterior portion preferably
range from 1 to 4.2 mm in the sectional shape where the first face is cut along a virtual
plane in a visual axis direction (Y direction) of the eye lens.

[39] Also, the extended length from the equator to the end point of the anterior portion is
preferably smaller than the extended length from the equator to the end point of the
posterior portion.

[40] Also, a material of the intraocular lens supporter is preferably composed of one select
ed from the group consisting of silicone, silicone elastomer, silicone polymer,
polydimethyl siloxane, polypropylene, polyimide, polybutester, polymethyl
methacrylate (PMMA), Microplex PMMA, CQ-UV PMMA, acrylic resin, rigid
acrylic, flexible acrylic, acrylic plastic, hydrophobic acrylicHydrophobic acrylic, hy-
drophilic acrylic, hydrophilic acrylic polymer, UV absorbing acrylate, methacrylate
copolymer, butyl acrylate, polysiloxane elastomer, UV absorbing polysiloxane,
collagen copolymer, gold, hydrogel, 2-hydroxyethyl methacrylate (HEMA), methyl
methacrylate (MMA), cellulose acetate butylate (CAB), 2-hydroxy ethyl methacrylate
(2-HAMA), n-vinyl pyrrolidone (NVP), polyvinyl pyrrolidone (PVP), methacrylic acid
(MA), glycerol methacrylate (GMA), dimethyl siloxane (DMS), polyhydroxyethyl
methacrylate (PHEMA), polyethylenehlycol methacrylate (PEGMMA), poly HEMA
hydrogel, poly HEMA hydrogel with UV absorption, silicone hydrogel, GMA/HEMA,
HEMA/PVP/MA, PVA, HEMA/PVA/MA, HEMA/PVA/MMA, HEMA/MMA,
HEMA/NVP, HEMA/NVP/MA, HEMA/NVP/MMA, HEMA/Acryl, and HEMA/PC.

[41] Also, a surface of the first face is preferably rougher than a surface of the other face.

[42] Also, the surface of the first face preferably further includes an adhesive for fa-
cilitating mounting of the capsular sac.

[43] Also, the adhesive is preferably tissue glue or glue.



ed from the group consisting of silicone, silicone elastomer, silicone polymer, polydimethyl siloxane,
polypropylene, polyimide, polybutester, polymethyl methacrylate (PMMA), Microplex PMMA, CQ-UV
PMMA, acrylic resin, rigid acrylic, flexible acrylic, acrylic plastic, hydrophobic acrylicHydrophobic
acrylic, hydrophilic acrylic, hydrophilic acrylic polymer, UV absorbing acrylate, methacrylate copolymer,
butyl acrylaté4lpolysikdisandedizistorniy, ey sabsortoinig pyolsrabdixanecdot sigeatued polmerosgdidsthydrogel,
2-hydroxyethyl methaehdair: (b Ahameingl ameidrasratendyiidgcceflihosgaaatase. butylate (CAB),

2-hydroxy ethyl me - AFFI]“A -vinyl pyrrolidone (NVP), polyvinyl pyrrolidone (PVP),
methacrylic acid (N&?sg ygﬁe%éﬁ%lge agg%te (GMA), dimethyl siloxane (DMS), polyhydroxyethyl

methacrylatéYPHEMEIE BHERRSIHyTpRHIVRRM FREIRAEAREHE (PERCNVAVEAYY PRI HEMA iRHG8el, poly
HEMA hydrogel withah¥éabgerptiothesiticonalhyroge kB htHEMAUHEMA/MR R/MA JiRMAe

HEMA/PVAIMA, HEMMPAMM e HEMAMMANEEMANY Be BEMMMNNENMAY HENYNVP/MMA,
HEMA/Acryl, and Ilgl})/l’&%m .%&Jl@!%olia sur gcof ghle first face is preferably rougher than a surface
[ 50

of the other face. \ fhe surface of the first 21H<3)1cuea[r)rsé“f;('arab_ly further includes an adhesive for

facilitating ritUnting OFtHEIEERs e Lo U] 121S SURRE"SH ARSI B bFR s R HEX ARG B Ylue. [44]
Also, the intraocularskshiosibp purteridapleferabiyticinculdar sorticturaldadypvebinswifirdighce has the
same equatorial diameper, ag.the inner surface of the capsular sac. Advantageous Effects [45] The

intraocular lens su rt iﬁ'n toi.l} ntinvention has an effect to transfer a force to the
R RS B D ARCISRUNIRS

intraocular lens to operate like the natural eye lens, the force being
generated ftbfh the clirgprsantlictrhanebpeakistedret rsayAlthe YotfienZibscams thaapsarhr sac.

[46] Accordingly, thedrtraatijlappeasastuppartehcictiondingdsdhiptipnesant nvéntedremisdioensed for the

intraocular lens opefgdion RQELLLA WRRIAIaaGLALESPIRRIgRIgGhWRYEPia, etc. Brief Description of

the DraWInQES] FIG. 1 is a cross-sectional view showing a human eyeball.

[49] FIG. 2 is a cross-sectional view showing a structure of a natural eye lens.

[50] FIG. 3 and FIG. 4 are illustrative views showing interactions a zonule of Zinn, an eye
lens and a capsular sac when focused on a long distance object first embodiment of the
present invention.

[51] FIG. 5 is a perspective view showing an intraocular lens supporter according to the
first embodiment of the present invention.

[52] FIG. 6 is a cross-sectional view taken from a line I-I' as shown in FIG. 5.

[53] FIG. 7 is perspective view showing that an intraocular lens according to the first
aspect is coupled to the intraocular lens supporter according to the first embodiment of
the present invention.

[54] FIG. 8 is a cross-sectional view taken from a line I-I' as shown in FIG. 7.

[55] FIG. 9 is a perspective view showing that an intraocular lens according to the second
aspect is coupled to the intraocular lens supporter according to the first embodiment of
the present invention.

[56] FIG. 10 and FIG. 11 are illustrative views showing interactions of a zonule of Zinn,
an intraocular lens, an intraocular lens supporter and a capsular sac when focused on a
long distance object and a short distance according to the first embodiment of the

present invention.

[57] FIG. 12 is perspective view showing an intraoculaand a short distance, respectively.
[58] FIG. 13 is a cross-sectional view taken from a line I-I' as shown in FIG. 12.
[59] FIG. 14 and FIG. 15 are illustrative views showing interactions of a zonule of Zinn,

an intraocular lens, an intraocular lens supporter and a capsular sac when focused on a



1471These and/or other aspects and advantages of the invention will become apparent and more
readily appreciated from the following description of the preferred embodiments, taken in conjunction
with the accompanying drawings of which: [48] FIG. 1 is a cross-sectional view showing a human
eyeball. [49] FIG. 2 is a cross-sectional view showing a structure of a natural eye lens. 1501FIG. 3 and
FIG. 4 are illustrativengidistansh owiery dnder btit desianropaterdinZitmthanceyed embalimeatedpkellar sac
when focused on aperéntistanaenobject first embodiment of the present invention. [51] FIG. 5is a

perspective yigw shaying an jRiaecen leRsRIPRETRLAGERIFINER bt subadipen,of the
present invention. \[}%%Igl%qgls a cr{(r)]%?sectlonal view taken from a line I1X as shown'in FIG. 5. [53]
IEW'S

FIG. 7 is perspecti | SRRG . Bﬁﬁﬁ%é%vpelﬂllté?q:ens according to the first aspect is coupled to
the intraocUf@tllens dilfpdrés ReEusEdivRy e HE TSt ATl Shaprestchadngsn s4] FIG. 8 is
a cross-sectional view takehddonem difd-freasnshoamiim FIG. 7. [55] FIG. 9 is a perspective view

showing that an intm%%leﬂ?ewgwﬁo the second aspect is coupled to the intraocular lens
supporter according to the first embodiment of the present invention. [56] FIG. 10 and FIG. 11 are

illustrative Vs sholliFterRGEHD T mPERtme st HriHdiag IntEREISR1EnEdeniNiaBeular lens
supporter and a cageulabedaritynefnrfoce sethorreolopap distalmeeiagiect and a short distance according
to the first gggyodimanios iha presestioNantion sflifhn hirisReISRACHYE VIR SBOWRGIEaN
intraoculaand a Sh%E %%dﬁ%@gfiﬁl¥resent invention. Referring to FIG. 5, the intraocular lens

supporter 110 includes a first face 111 and a second face 113. The first face 111 and

the second face 113 forms a structural body having a closed ring shape, and a space

(not shown) is provide between a membrane constituting the first face 111 and a

membrane constituting the second face 113. Materials and thickness of the membrane

constituting the first face 111 and the second face 113 are not limited thereto, but a

shape deformation ability by movement of the zonule of Zinn is further increased in

the intraocular lens supporter 110 if flexible materials or thinner materials are used

than if flexible materials or thinner materials are not used.

[64] Meanwhile, the first face 111 and the second face 113 may be formed of the same
materials and/or in the same thickness, or formed of the different materials and/or in a
different thickness.

[65] In order to improve a shape deformation ability according to the movement of the
zonule of Zinn, the first face 111 may be composed of flexible materials that are more
flexible than the second face 113. Also, if the first face 111 and the second face 113
are composed of the same materials, the first face 111 may be formed at a thinner
thickness than the second face 113.

[66] Meanwhile, the entire intraocular lens supporter 110 may be formed integrally in the
first face 111 and the second face 113 without any of the empty space between the first
face 111 and the second face 113 if the same solid materials as the materials con-
stituting the first face 111 and the second face 113 are formed in the empty space.

[67] The intraocular lens supporter 110 forms a ring-shaped structural body, and the first
face 111 forms an outer surface of a ring and the second face 113 forms an inner
surface of the ring, and therefore the entire extended length of the first face 111 is
longer than the entire extended length of the second face 113 in an equatorial direction
(X direction).

[68] Also, a diameter of the intraocular lens supporter 110 is identical to a diameter of the



[58] FIG. 13 is a cross-sectional view taken from a line I-I' as shown in FIG. 12. [59] FIG. 14 and FIG.
15 are illustrative views showing interactions of a zonule of Zinn, an intraocular lens, an intraocular
lens supporter and a capsular sac when focused on a long distance object and a short distance
according to the secon(% embtotﬂlment f the Preser nt |nvent|o 60 F G 16#{?%e0r§€eﬁtlve view

surface o € Ca ar sac. eter m va
showing an intraoCuIaT lens sup ter according o the thi 3 boallm reSent invention. [61]

FIG. 17 is perspattirasily %m@er? iisoRtare ﬁsd%%%éfrtaeeavam@aﬂdqﬁ@%ﬁﬁembod.ment
of the present inveatiohaNkdefpparier INVestivai¢eR] yHidrained¢r ashefertdslef éhabadimerfesaccording to
the present investtibe ayilhtoeidlesgribed ithagderenge ltmthe accompanying drawings. 1631FIG. 5is a

cross- Sf{@@?”t”" V'ﬁ%%%‘@@tﬁ@ 1&&%@&1&@%1@%@&@%"% %@Q@Eﬁ'ﬂ&éﬁlt% EﬁE%‘J@QQH&]&”t of the
present |nvent|o Refer toerFS G, 5 thellnrggrocu ar. Ien&sﬁfg)ogtn%r |nc u es a rst f%ce 111 and
a second face 11 rst Tace ﬂ and the second tace form< a Sruttural’ égrlﬁavmg a closed
ring shape, andP& §B&@ét?ﬁ&°§1‘8m |§1B%faeaﬁe(m% Mésrpian Bt irg YHE M B face 111
and a membrarsobisstsiningihecseioitetdde mlwm@ﬂlﬁlslaﬁ&th}@m@@mQﬁ’élﬂﬂembrane
constituting the (ifgtifagiobit hagtdhasropiit dfacs/ 1d Jhadmpiatiinditet dherpter Puvaabhapmgleformation
ﬁblllg by mtoverlaepta%g &lﬂe@mwg@é%&w&ﬁ&&ﬂaﬁra&%@sﬁm@fﬁt%@é&@h rIeNg stUpp?rter 110tlf
exible materia inner erl use X als.qr thinn aterials are no
used. [64] Meansb ml%gofl}/sﬁsace I[Fa%%lt%é A ggﬁo%?ail%e% ﬁ9 gni bgh@ orm %g? the same materials

and/or in the saW%h(?'ﬁ ﬁ@s@%)’rﬁ?&hg m%}@ﬁfél*@ﬁ{MMépréig ]é‘h?ffo?%taéeot?ﬂgrléﬁ(&ﬁﬁess [65] In
order to imprové-aystiapecdsionadaery atsiig AodbAding tethayiiedsne N BPhaczorinld of Zinn, the first
face 111 may bpyﬁ:mmmﬁe(d’\zinlenHﬂlﬂdnyaiteaiatb(Ma\t)eg@mmﬂeﬂ&ﬁbﬂbfelﬁltm(ﬁmamﬁmdﬂace 113. Also,
if the first face Lj}and @bmgeqm%gaﬁgx%@&ﬁr&ggg&gqg@qmm ﬁ {eslgythe first face Il may
be formed at a er ire intraocular lens
supporter 110 rrtl{H émb orr%}tjﬁyg %hﬁﬂsgt ?g’ce %%i [?% ‘% hﬁﬁ secol ga%g?f ﬁﬁv\}wthout any of
the empty spacé %W\lfé)@nsf &%ifs ¥§E(ég‘i1 Iilﬁ%c%ﬁy[ﬁ%?g Mlsl’f’tlﬁé‘% lid materials as the

materials con-sRNitYLthd A4 E AMMAHEMS MM FAEMA NN B fAFYE IV émpty space.
HEMA/NVP/MMA, HEMA/Acryl, and HEMA/PC.

[70] FIG. 6 is a cross-sectional view taken from a line I-I' as shown in FIG. 5. Referring to
FIG. 6, the first face 111 is a surface which is in contact with an inner surface of the
capsular sac in at least one point, and the first face 111 is a section corresponding
respectively to an anterior capsule and an posterior capsule of the capsular sac, and has
an anterior portion 111a and a posterior portion 111b divided by an equator (E).

[71] In a section cut along a virtual plane in a visual axis direction (Y direction) of the eye
lens visual axis direction, the anterior portion 111a of the first face 111 has a larger
curvature than the posterior portion 111b. This is why the section where the first face
111 is cut along a virtual plane in a visual axis direction (Y direction) of the eye lens is
formed in the same shape as a sectional shape of an equatorial region of a natural eye
lens. As described above, the anterior surface in the central region of the eye lens has a
smaller curvature than the posterior surface, but the anterior surface and the posterior
have a reverse shape as it approaches an equatorial region.

[72] More particularly, the first face 111 is formed in the same sectional shape as the
inherent eye lens of a patient that undergoes a surgical operation. A photograph of a
sectional shape of the patient eye lens before the surgical operation is taken using
ultrasonic imaging, CT, and MRI. The first face 111 has a sectional shape between
mydriasis and miosis, but may have a shape that accord with the sectional shape of the
eye lens having a pupil size of 3 to 4 mm.



[67] The intraocular lens supporter 110 forms a ring-shaped structural body, and the first face 111
terms an outer surface of a ring and the second face 113 terms an inner surface of the ring, and
therefore the entire extended length of the first face 111 is longer than the entire extended length of
the second face 113 in an equatorial direction (X direction). [68] Also, a diameter of the intraocular lens
supporter 1iBs idemicardmgldidméterfafeié | mmserdsuriticesbiphelichp suler walecT hetldiameter may be
varied according toethetbtiinasestt e sgrallyrrasges from 9 to 13 mm, and a diameter of the

equatorial rpgjpn of tﬂ%ﬂ@ﬁ&%ﬂ'@ﬁt'%ﬁgypmgﬁglaﬂe%%@5%91@9%@%98(%&%@%%@ the inner
surface of the equator Ire tlentse lens. Lgé aterial of the in lar lens
oo 110, o e e ISt R Ay BReA bt TS b cimethy
siloxane, polypropwéhée%my#ﬁidee E@y&m@ﬁ@egﬁ@mﬂ@fﬁw mﬁﬁ@m{e%mm)tq\ﬂweﬁrex PMMA,
CQ-UV PMMA, acrylitaresifitheigichadaykec.fheXinte aaryficiedanylie plastioylinyidnepridbiceacrylic
(Hydrophobic acrylig)Bydrephilie ﬁﬁfmk%mgﬁqphﬂt%ﬁ&w@l?ﬁmﬁe@}f @a@fﬁ}ébfﬁ& agrylate,

methacrylate copol mer butyla te o SI|0 an Iastomer sorh 1n Sl| xane, collagen
copolymer, gold, hy oge fﬁmglr% el A4 tHe é%ﬁ Om acryFalte (/7\43\';13\

yl mgef‘hac ate

cellulose acetate b é?éy(éeA‘B’)’e?‘lﬁlifd ﬁétﬁa%‘}??ﬁ@e“{? ﬁ%ﬁﬂf%%l@ﬁﬁﬁ?ﬂﬂhﬁone (NVP),
polyvinyl pyrrolidortiar(@VM)tthetxhadﬂgdlﬁrad@bél\hN) ngly bevel fmethapidatd (@GMA) 2dintethylisiloxane
(DMS), polyhydroxyethyd ivethiasatiaiediidiEV e yathenehipcel mnethac yiatel (REGMMA), poly
HEMA hydrogel, pqﬂel-ltlf:ol}{l hydregel with L eqp&orptlon silicone hydrogel, GMA/HEMA,
HEMA/PVP/MA, PVA, HE A/ PVA/ A/PVA/ MA/MMA, HEMA/NVP, HEMA/NVP/MA,
HEMA/NVF{/%]VIA HERIAPARIRRD n&%éﬁ‘ﬁ engrpf %gf Sﬁ%%grégéf%ﬁbf’(‘%é?ﬁlf‘ék’gﬁg‘?rom a line
I-I' as shown in FIGNSrReperfing kbl @dagnpredididianeth 1425 i e amidhisiacataenivith an
inner surface of thextapsuaesacpbitainleash ang paiatlanditheffust facd.1 hinisratlsectiancanesponding

respectively to an %ﬁggrvﬁ%pm%@g a?«ﬂd%‘a?ﬁ&%ﬂ%%@{?&vt@%ﬁ@&%&ﬁ%%@r@?@%rﬁ“ﬁ fhas an anterior

portion 111a and acp&stei |%dgé)err| ]’[a d d]ed b [.ge S(u lall(l sectl cut elong a
virtual plane in a visual axis direction (Y direction e eye lens Visual axis d)reéhon {He anterior

portion 111a of theA¥&iOfaisdoPrMph & g‘Fa?é@P‘&?r Pee{‘l‘fﬁ‘ﬁjiﬁ'ezﬂﬁ%‘ve‘?fﬂ%f‘rf‘i?ér@@hnirf%‘ ¥his is why the
section where the fiess faipeoltel isspoentiddd g @ virtergigisine tima apsig| vehas: dikestrond(odutection) of the

eye lens is formed jotsh same AapSagiasadintabahrre Ri-atpraustodabpeaionefipmatural eye
lens. As described ahgyR G ANIETIQL ﬁﬁﬁ%ﬁd{‘ e RERHRL ’ﬁ%&%@ PIERYS r{ﬂﬂé Dascasmpaller

curvature than the p %) terlor urface, b erlor surface and the p OESEI‘IO have a reverse shape
as it approaches af'eqtiatah I(ffe ’iB’h“[(‘;‘?f SEHEARYhis RPSE YRR TeRegethedhf the same
sectional shape astmeqriﬁéﬁem\elyehéfr@é&)@ar@aﬁmrvhmlmeehg@@sletba igiceacslaeketion. A
photograph of a segiigialeshape of the patient eye lens before the surgical operation is taken using

ultrasonic imgging, G @odMNnT bediiatfasedidhana %%@ﬁ%r%ﬁ?%}@éﬂéﬁﬁ&ﬂbﬂﬂ@ﬂs and

miosis, but may have a.sha ccor the s ctlo aI shape ns havin apup|I size
of 3to 4 mm [73] &c%egr(glﬁ(g@??hﬂ rst?%d(l:)e?[ rgrétcé(r) SW t‘ﬁan edqe ?‘Eeﬁr}ﬁler Elur ]é%eln the

equatorial region of ¥h& dBHSRHREH O tha PRI SRRTGA bhltbaiaﬁgha k?ﬁﬁ&apﬁﬂé’n\@lhhbs graerai ixis
direction (Y directidnh g thenalie llenash ti@ first face 111 is preferably provided in a length as much as
3/4 to 3 timesypf a |eNﬂaﬂhQﬁiQesﬁﬂ)Eéﬁ}eMﬁB@ﬁ%g@&WhﬂﬁﬁB@ﬁ@ﬁﬂr@@é}aiﬁa@@bﬂﬂ@ﬁv@ an outer
e o k arB Re A PR HENSIRNGD e ARSI NS WAL AR of he zonule
of Zinn is not effectively transferre rst [l 1s formed I1n a smaller length range than 3/4
times, and the opti€ oMt HE ISt H ML ATAS D EBBUEFES LY the MstirsddmA14¥%ormed in a
greater length rangeosifem - tiess, Ayaieiselitmaanbefifet taemple. uspdypsibyediferiexample, a length of 2
to 8 mm in {hg]sectioryiietadhs-struxisiead dpndy is whicaloB gnaradcial lplane douglsdsuad axis direction (Y

direction) of the ey, lens.fal MargiP @J?{ﬁﬁlx,s@éil&%m@%%%%c{%}ér% ﬁ‘&?&l&)@é% (E) to an end

point of the anterlorP t{ ?ar}elllelaa aig ] an e 1encn%n C%E frfog:e the nglastgmg gmf) g an end point of
the posterior portioh i RaY gereraly fnge from' 1 Section eit'aiony & Virtual plane

in a visual axis dlre’éﬁéﬂc@(tﬂl &41Fé‘?ﬂ%del%gl@r{§3ﬂdlk+éﬁ‘h€m]ﬁ‘téqﬁ%ﬁh@qrﬁ@?a@féhfé‘r’eléﬁe
supporter in the suigicalbperationadnpdatieaoptic yad aidndisetoios (Wallifdtien exfeinded lemgth exceeds 4.2
mm, whereas the inftaaci/ae BRs supRRUeSISIPIOY I chinamndnniieRogiion that.eepaintswhere the
second zonule portion of the zonule of Zinn as described later is coupled to the capsular sac if the
extended length is less than 1 mm, and therefore a force transferred by the movement of the zonule of
Zinn induced in the ciliaris muscle is not suitably transferred to the intraocular lens, which leads to
insufficient volume change in the intraocular lens supporter. [76] At this time, the extended length (dl)
from the equator (E) to the end point of the anterior portion 111a may be different from the extended
length (d2) from the equator (E) to the end point of the posterior portion illb, but the length of d2 will be
generally longer than the length of dl.



[77] Meanwhile, a roughness of the first face 111 may be higher or a separate adhesive may be added
to facilitate mounting of the intraocular lens supporter 110 in the capsular sac. Therefore, the
intraocular lens supporter 110 may be fixed in a stable position. A tissue glue or glue may be, for
example, used as the adhesive. [78] The second face 113 is a surface to which the intraocular lens is
coupled, and the tothingxentiad fength {ddyvial thie daetivmwhdieechensettivdfadend k3 isabent along a
virtual plane in a vigual @xigsticactiomd Yodirectamdattlae ey®-leng s shastarsitac Driideniiea to the
total extended lengfy (3= g fwnm%&aﬂ% E%r&t&eufmtﬁg&wﬁ%%@%qﬁ%&@l@ane ina
visual axis d'reCt'og% dlr?ctlzng 4 hat the bzxtended length (d4) in the
section where the $8E6HY FAREITS § eﬁP a&‘“v é‘? 5%8“1 U4t axis direction (Y direction) of
the eye len$/@l smalI@P%ﬁﬁﬁ%ﬁ%dé‘?ﬂl’é’&ﬁénﬂﬂé%@fi%@i&@rﬁ#@ﬂ%ﬁg@ﬁ%%@?‘@ﬁﬁ@m@ﬂh&ce Il is for
the purpose of amptifyiagear of giataistifigeal foremdeahstareactol thiehfis st dage 1 ddtendrdridgtforce is
trﬁnsferred to the Sﬁ%ﬁ@ﬁ%@é@n@ﬂf&@ﬂ{ﬁ%@#ﬂ |§i@fc€ilﬁt[‘1%71%&%&%&%&%5?&&&%%%%%& arl‘(i i’?}'ume
changes are more e cording to the m ent of the first.face lll s rst fa asa
shorter extended Ieinngﬁﬁcfﬁaf;I hef((js)recégc}ﬁa SrI‘%ae(r:reecg WWE%Or? %@?orclé%? ans@f Lﬁé# é z§r§ule of Zinn
in the first face 111 lasfa?eeliﬂaﬁ%ﬁ@atﬁmglg@édw&ﬁae@ma@%%m £ TrAsngb1RiRCthis time, k
is a constant deterdiined &Yy malehgthnediecobdBranetblabihiy eribghroatie of £8raindditmaynde varied

according to the ahiligs ghtheizenplerabidingeicatienise andradeagtivab d4iisdnateraiygeserally
longer as much as §;4 to 1 times than a length of d3. [80] An inner space between the first face 111

and the second face 13 is filled Wlth liquids or solids, The i |nn be filled with the
e e o A ey o M T A o g e TS e e
liquids, such as wagepesr &N, @béi%uﬁhhym%rrmﬁemehéﬁ&#m Wl mﬁéawdm@mmﬂr

methylcellulose, palyacputamideneicn[Bddeh, shape weforiaiianeahilityl df kiewitr@edidaidens supporter

110 is more enhanggd, acGoKdiNgG stf?lébﬁen@Q&’i‘ﬁm%%l‘af&H%ﬁezQﬁ‘éﬂﬁr&ftl%'ﬂﬂf%t'ﬂ%f&%&%@r lens
supporter 110 if mate iﬁlﬁ[ehp\{ Iplgc JUIdIéX are used as the materials filled in the space 115

between the first face dace 113 than if materials having a high fluidity are not

used. 1821H8. 7 is M@&éﬁ?@@%wléﬂ&wm@ffﬁ%ﬂlﬁﬁ?ﬁf%@ﬂ?aﬁu@%% isEgoctefdraocular
lens supporter accerdinditg thé¢irsbemmsodifitbaraitlepiesent imventionylandns KBp@isal 10

cross-sectional viey fal@iffoiay minaikh amishowWR IRIG e BILRESNHAAIenE Kpser 0d 8, the
intraocular lens 12%&&%999%4‘&% ?&’céﬂqﬂi{é%& @édﬁ@ﬁéé‘ﬁ’ TER &%Qatgﬁlﬁs'ﬂﬁ@f?&ﬁ%hens is formed

inside a ring shape of the mtraocu r lens supporter 110. At this time, the haptic portion 123 of the
intraocular lens 128 HSEHEE H9WSFy into the capsular sac is in contact with the second face Illb of the
intraocular I8s suppgdkter 1SR fBetiTRAE iRreseiley teat RO Ipeildenait eptidadonida 121 disposed in
the rear of the pupiljzatda kapticpporiioncd@dicgupireic thanplitmoiahe b2dsdéot fixvtha@ptadortion
121 inside the capsy{gr$RG {RRL- Ihgidntiaacylakbnsok20imay Ps Badfactyed with various shapes,
but the pre invenfiqn is not t| larly, li |te ther tq. Thatis to say, t tic portion 123 is
coupled to iggiedge oq% e oﬁ%: |(c:)}r11 T% E Frlﬁgﬁﬁ%shr%%ﬁélﬁ%p%n@fﬁgﬁglggrgnpollged at two or
more numbers, andeﬁ?éfg’rl%%i?zf Kk H&r@ﬁﬂ?ﬁﬂ@r?ﬁ%@]@ﬂ’é‘ﬁﬁ%ﬁﬁ@ arBgrtRs Rl deIEieatmay have
a structure where thatamptiorportidn At this time, the haptic portion 123 of the intraocular lens 120

inserted inwardly into the capsular sac is in contact with the second face 111b of the
intraocular lens supporter 110.

[84] The intraocular lens 120 includes an optic portion 121 disposed in the rear of the
pupil; and a haptic portion 123 coupled to the optic portion 121 to fix the optic portion
121 inside the capsular sac.

[85] The intraocular lens 120 may be manufactured with various shapes, but the present
invention is not particularly limited thereto. That is to say, the haptic portion 123 is
coupled to an edge of the optic portion 121. At this time, the haptic portion 123 is
composed at two or more numbers, and preferably 4 or more numbers.

[86] Meanwhile, the intraocular lens 120 may have a structure where the haptic portion

10



123 is composed of a plurality of shaft bars 125 and a ring-shaped support bar 127 coupled to an end
of the shaft bar, as shown in FIG. 9. A force is more easily transferred to the optic portion according to
the movement of the zonule of Zinn in the intraocular lens in which the support bar 127 is formed. [87]

Hereinafter, an interaction of the intraocular lens according to the first embodiment of the present
invention will be dek&tibedrirpaethifwiphirelier ohskatbbiie Bécuhpamginbpoedwinps! [88]LETG. 10 and
FIG. 11 are illustratygpiawsahawsTgHe R NS Qh@wzoia HEGOD Znfuradidnikaeeday lens, an

intraocular lens suppqtier.ang & CapsHIR AT WL B A9 SRAN &ONG AIRIAREE CBISSh Al Short
distance according.to the III’St embogéréhegéof theﬁjresg%#%entlgn. [89] The zonule of Zinn is coupled

to the outer surface OFifE %ralﬁgfﬂ re dthe’ obr?fil TS coupled to a region around the

equator of thed kapsutérgaalteinantiirersien ot dyidHtewhiclsthecsoding Brirdnstscetegiesns referred to
as a connection regitthdprezemuleoftidinwi{)eddhistap ph datidny it Gttdnentiobu sechbopayoryg distance
object, a first zonulgrmﬁ;@n 173 coupled to the center of the connection region for zonule of Zinn (Z) in

the capsulayae 180-ipijed (o, 2nd.a second.zonle Rorion hekcoupled. o8 girepference of the
equatorial region of the connection region for zonule of Zinn (]%ln e capsular sac 180 Is relaxed. As

a result, the equatcHdNEGRYEDIHeRdpLatsHealc B RE AR 15 P IS UM AREH T Bxtended in
an X direction, andlting ihtrameulbicée asd 2 avith edastieisoalnatady fisidentivdivepsofdhsac 1SO is also
extended in the samesdifiggtionionhich leads to the convex intraocular lens 120. [91] When focused on

a short distagge objegf. the ({Esizeniig PAHRE bin-CoiR'sd 42408 GeieEaki0g ConNRCUgR.[egion for
zonule of ZInn'(Z) in_the capSLg}I@%iac 180 Is relaxg , and the second zgnule portion 1{1 coupled to a

circumference of tHd E8HHESHBR TSI IBICI SRR IPZAIFHA Th Hife M s s 3 U€E ¥ plilled taut. As

a result, the equatdlgioregiomieh the zap i maZExril 80 egroticiared i 45\ aieessnn srthie¥efore the
intraocular lens 12Gawitle efastiaity)an angespinatilerthe capsular sac 180 is extended in the same

direction. [GahAt thiswing i.ahans dalyoaiion 2biity1s MEhRhiRCRASGH Y llpicid mélled between
the first face lif and eﬁ’eﬁ%@%Jace%&o%%edﬁﬁ?&di@ﬁa NS meyemantof 59&%%”1%” gingyin the
supporter. [93] Her€' the'Y diréction 1s a visual axis direction of the eye 18ns. and the X direction is an
equatorial directiont%}Ftﬁ’édé’y??‘I@P%??Qﬂﬂelﬁgrgégéﬁﬁéauﬁﬁ&}@,atﬁiécﬂgléye&ffﬁf‘eofrﬂ}%\%ﬂﬂ%ﬁ%ns supporter
110 according to thiegembbthennentenakes: giohdantraoctubd Zien$2)20 thessisidatsaoifokits thickness
like the natural eyerdggedThahisiasaw auadhickness afthe gatual RYBIERSisicany oleddy
generated when extended in an X direction, and the intraocular lens 120 with elasticity
arranged inside the capsular sac 180 is also extended in the same direction, which leads
to the convex intraocular lens 120.
[91] When focused on a short distance object, the first zonule portion 173 coupled to the
center of the connection region for zonule of Zinn (Z) in the capsular sac 180 is
relaxed, and the second zonule portion 171 coupled to a circumference of the
connection region for zonule of Zinn (Z) in the capsular sac 180 is pulled taut. As a
result, the equatorial region of the capsular sac 180 is protruded in a Y direction, and
therefore the intraocular lens 120 with elasticity arranged inside the capsular sac 180 is
extended in the same direction.
[92] At this time, a shape deformation ability is further increased by a fluid 115 filled
between the first face 111 and the second face 113, depending on the movement of the
zonule of Zinn in the supporter.
[93] Here, the Y direction is a visual axis direction of the eye lens, and the X direction is
an equatorial direction of the eye lens.
[94] As described above, the use of the intraocular lens supporter 110 according to this
embodiment makes it the intraocular lens 120 possible to control its thickness like the

natural eye lens. That is to say, as a thickness of the natural eye lens is controlled by
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the action of the capsular sac 180 coupled to the zonule of Zinn, the use of the intraocular lens
supporter according to this embodiment makes it the intraocular lens possible to control its thickness.
[95] FIG. 12 is a perspective view showing an intraocular lens supporter according to the second
embodiment of the present invention. The second embodiment is different from the first embodiment in
that an empty spacédsftemeidiisetopselartas fibot deuded 1a thadothdesdcbng, facas 18 texaept for this
difference, descriptieasufrtRassapipfariscoilibe dascrshtddmbhicehRefartisgnieabdGarlizadhe
intraocular lens su%g)giﬁag o includes afist face 211 and a second face 213. Here, the first face 211

and the sec face 213 constitute a closed integral ring-shaped structural body, and materials and
thickness ol I firet Ve S SR 18 CECOA AL B4 PGt T TG TS, S0 B

deformation ability Bfhdoerrshnenthbhopigre B iRieH ¥ gBiferanpdrthedinert aseidfpreti ériitraocular
lens supporter 210 tidl@xiiminaberial snahihinrerpyaiedals fembsecttran tidlgxibieatdteals or thinner
materials are not uggd[9@h Fhe Nt fignRiSUPRARE LA fPeasa ing-shanss(sangidcal)

structural body, and the f1st {age 2AL,of fhe.rfieoqlaplens.sunporter 240 ias e pead same
diameter as the inner Surface of the capsuiar sac. Hére, {ﬁe_alame er may be varied accor%ling to the
humans, but generHilyf Fiiges ftshd &tentd i, | Arldestdibniiterase te apliHOMEPRIGRS dFthe
intraocular lens suppostient? 20lissédentigall tang-sliapné teruofuthbbiodhe nelinfateids tnd tugkatosial region of
the patient eye lensh{ it Uaecd malerialssef she ik a0gulariensstepnrsten 240 maypbedidentical to the

materials used in the first GMBRAIPERLEARNEIPat 35 RSP RS RHRA Y IRKER Iy line I-I" as
shown in FIG. 12. eferrlngé%{ﬁ G. 13, the frléﬁ:ﬁ e Zgil comes Incontact with %g inner surface of the

capsular sac in at 185 BRE HBINE &P AT e o HEEAR S TSABPHIRIGH S 15 4% a posterior
portion 211b that afediitledg mecaysatchi@yranasirels psnePrasgsectively to the anterior capsule and
the posterigo6apsulerné theacapstlatssapp{P@} M tHfersrctionzatihpddrigp Reviktiliadt planaliba@lyisual axis

direction (Y direCti%hQﬁé!?ﬁs?f’a%é%?’&hﬁ@m{aﬂ@ﬁ19101@1{?,Q%]a%ﬁe@bﬁ%ﬁﬁﬁé%%r%xﬁ@s a larger .
curvature than the g{osterlorsg@rtlon 211]_P. This.is for tr]gre%pﬁgr% tgl%t dtlhe section 1gut along a radial

direction (Y) of the |F‘§??§<r:él 7'iS'formed in’ ﬁ}éegg ne Shape as the seaéﬁ%tﬁ%?isaﬁaﬁevaoq‘eﬁwe equatorial
region in the naturd@°EY&ih' BaGUMansrors srre PSR ametior SuralcandriHiRetral igion of the
eye lens has a smaliprcunlatgrenthbihd e postir tms yrfgoeieb 2t has drecd tea: Shapreasiittgpproaches

the equatorial regiqan@%m@@ﬁl@%@%ﬁ_&l%M@f&l@ﬁiﬁéﬁb&yﬂaggﬁrst face 211 is termed in the
same shangg; the seclional-shaRg ﬁ%&%ﬁd&&ﬁ&?%@é@@%@éﬁ %@%ﬁﬁ%ﬁﬁ&ﬂ?q(‘?{ﬂé’gﬁtgrﬁwg!cal.

operation. otograph of a sectional shape of the patient eye lens before the surgical operation is
taken using ultrasSi¥fe IMEGIHE EFOAUHHTARI. The first face 211 has a sectional shape between
mydriasis at®$miosidIout ay pavesacsivape irtaeadramithinhElsactisna shElse bf-tRefeyiadens
having a pupil size ©ffl3Go 14, jid 1A ccordimghyinthen ficstwasaRihheaceauds oitie aghaljpesaé the inner
s_urface ih th_e eqy%&?ﬁﬁkﬁ%ﬁ@ﬁ?ﬁﬁb%&?ﬁ%‘ﬂ% %E-z[ﬂpgalé QntQﬁe?ﬁﬁtMi%Htﬁ%@aYH&{@hH}a”e in a
visual axis direction (%(gilrﬁcﬂ)o@ 031: thf%? gdlgé@ethe Q{S} ce golr%els nrc?l;ggaebclg V%{oquﬁgl in a length as
much as 3/4 to 3 tifMes ofalen ?Itﬁ (rﬁ V,see FIG. f'[%}} ot region where a zonule of Zinn is coupled to
an outer surface of3He" a5 Sad e RATerRaraTeneef BarePmradtular lens with the movement of
the zonule #%inn isIncbeftettivelyt tlangferiadaif thedirst fdeaRilsidiforioed Yndasmaller bagth range
than 3/4 times, anc:gnaRlinmpariGbEpRBHIIAaG AL BREMBY benaovesaditihefinet dfaganell is

formed in a smaller I%peglcﬁre rpaggﬁgnﬂjﬁ%%ﬂ{?%zfgg%%%ggg% gpﬁléiggﬁ[%?%&%ﬂoﬁg%% e a length of 2

to 8 mm in the secll?gn w e structura / along a virtual plane in & visual axis direction (Y
direction) of the ey&EHL™M Y0P MRS HrdrEablys SBHeR e 181G ea&s tSPTHEBLTAR YE) to an

end point of the  the equatorial region in the natural eye lens, and therefore this is why the anterior
surface of the central region of the eye lens has a smaller curvature than the posterior
surface, but has a reverse shape as it approaches the equatorial region, as described
above.
[100] More preferably, the first face 211 is formed in the same shape as the sectional shape
of the inherent eye lens of a patient that undergoes a surgical operation. A photograph

of a sectional shape of the patient eye lens before the surgical operation is taken using
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anterior portion 211a, and an extended length (d7) from the equator (E) to an end point of the posterior
portion 211b may generally range from 1 to 4.2 mm in the section cut along a virtual plane in a visual
axis direction (Y direction) of the eye lens. It is difficult to insert the intraocular lens supporter in the
surgical operation and the optic portion is too small if the extended length exceeds 4.2 mm, whereas
the intraocular lensiéigpportemizpoGideghihMRIinterfpeiditiori ildnseepeoitivwhelreptheesersond zonule
portion of the zonulayakidinuas ErRsoiibechajatie aouppediio ibeabpatiae saaibthisiexescad length is

less than 1 mm, an&éﬁ@ﬁ?f&'ﬁn@ go[rﬁ&r%&o(gﬁy{@m;{ﬁ{ansferred to the intraocular lens according to the
movement ﬁétm e zonule o Z| g‘jF ? %{j ciliaris m SC|% Whl% leads to IFSUﬁICIlme volume
change in t traodtial éﬂ% %JEB% R r o4 R %‘f" et %181(51%?115 ﬁcf’dé) om the equator
(E) to the end pointéfaisidrteiitrpdrticaralasstsay be different from the extended length (d7) from
the equator[(B}]to thénehelspaiioh ofith®postariodl phatiom 2 vidmabarithierdetigiitdtldZcviol be generally
longer than the Iengt,lg EBQ@helﬁ%MlVYbﬂPef&my%%d% thedist fagRidldk g)ayotgeumggroved ora
separate adhesive fhay b be ugﬁl tgegaﬁgal%én}ourrétlr& ththe |ntra cukailleng sup ﬁ Oralrrt tt}e capsular
sac. Therefore, the Intraoc hI ens supporter ma fixed in a stable osr ion. A tissue gﬁje or glue
may be, for exampf¥rijsealdeetrip stiaateé fﬁ@s]%f%eétﬂjttae@rﬂ@@réega 48NS which the
intraocular lens is coopiedneiditheootal@xdendedderfitifcl0iinsthe et tlonfud érec thid second face
213 is cut along a vistuRUpRANG NI VisWal Axigdirectianhédurctinopal gaaieye)ﬂmﬂaarmter than, or

identical to the total gxtended Iength (ARt dLL 19 RGGHIANWNGIR S g fife 2§ Cut along a
virtual plane in a visual axis dlrection (Y dlrectlogi of the eye lens. Ag?gt tg otal extended length

(d9) in a radial direlHiiy (V) GFHNE SLE MRS 21 5 TRL ARt IEH SF |8511118 e 5t "extended
length (d8=d6+d7) wherrethitstfsted Pedy forurrdoparpuiserdpianhimyineg ey i siEieieg &force
transferred to the fidstetaion)2it thevbgnidhe force is transferred to the second face 213 in the zonule of
Zinn [107] Th@ijis to SRye B?QF&a!El?Vﬁ{T&{éhé&ijl Hm%?h%ﬂﬂ% &L@aﬂ&%% ACSRINE 12 the
movement of the flrst face 211 sip f the saec& nd g%n % da/? as rter e&%errzgﬁi enghth than the first
face 211. When a foce FIRS Hahste rreactolthe zonule of Zinn'in e irStiace anforcéJ tHansferred
to the second face 218 HIRPRBIQR R mgy gﬁ\‘ﬁﬁ@t%eﬁ@alﬁﬁsﬁﬁ%@t@ﬁﬁ?ﬁ%ﬂn@% length
ratio of d8 and d9. dhegengthalgtimnofin® andldSimndedevahetreccoidingh¢ethéeabilitis of the zonule of
Zinn in patients, anglidengsnRé.e thisipieienan!i i 0Esoas MUGR asdedl @drdimearidar apength of d8.

[108] FIG. 14 and 'r:p' Geichor A5 W ?f”tYE é’i?e‘@(éeﬁ*i&glﬂ%ﬁ@é@&?ﬁ@&%%ﬁe%@&%% Rl gn intraocular

lens, an intraocular lens supporter and a capsular sac when focused on a long distance objectand a

short distance obje](f’flaé'&%?ﬁﬁ‘?élfd)fﬂg%eéidﬂr?& B AGNNEAY %ﬂﬁé"ﬂ%?&ﬁﬁﬁ%?ﬁ%ﬂ Hehteractions
according to this seehen@ibedimdarhraneandesreetHatdirst cridediméacaeseeptahditisere is no fluid
between the first facacddddand the sacana facen24ml Whdoréacisad Oivasiongldistaneaabiject, a first

zonule portion 273 tﬁa@trrttagctﬁamng%tsrﬂgtte@@%%ﬁ@ﬂtragmtgméceﬁ%ﬁlmr%wc@) ifethe capsular

sac 280 is pulled taut, and a ecog Zpn e ort| l{g % 0 a circumferen 1of the equatorial
ciliaris muscle ich [eads t C C cint 6‘2]§ aQCcu il (V Ci
region of the connection region 'for zonute o |n ‘the capsu f sac ISTelaxed. As a result,

the equatorial regioRICHHE-capsular sac 180 is protruded in an X direction, and therefore the
intraocular 6041220 witthislaskcitye axtantyddansidelthéoapbetansac @3ishextended i the same
direction. [109] Wharta‘a@rwd&mmhﬂrt Gisstma@@b&agttﬂbsxttrﬁ&praﬂgwmtﬂ%@ﬁ%qw@d to the

center of the conneglqn feaigN f? ZNHISS té'f&”réé%:e 3 &%%?H@ﬁ&%%%@%ﬁ»f glax if’} the

second zonule portron 271 cou d to a circumfe e connection region for z Zinn (Z)
in the capsular sac' 98B0k 38 RS result, the equatorlal region of the capsular sac 180 is
protruded in1@% direMionwane theratoestieé thetfasciakerdéhm@pbevimbrevadicinseraatgedhdssicde the
capsular sac 280 isiextended o theltam@ @6l oM the intraocular lens supporter in the capsular sac.

Therefore, the intraocular lens supporter may be fixed in a stable position. A tissue
glue or glue may be, for example, used as the adhesive.

[106] The second face 213 is a surface to which the intraocular lens is coupled, and the
total extended length (d9) in the section where the second face 213 is cut along a

virtual plane in a visual axis direction (Y direction) of the eye lens is shorter than, or
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[110] Here, the Y direction is a visual axis direction of the eye lens, and the X direction is an equatorial
direction of the eye lens. [111] As described above, the use of the intraocular lens supporter 210

according to this embodiment makes it the intraocular lens 220 possible to control its thickness like the
natural eye lens. That is to say, as a thickness of the natural eye lens is controlled by the action of the

capsular sac 280 coupfed fo ‘&h%f&rt‘éﬁ eﬁf &0 (e yse E%Q%a'é‘set%%cﬁ rlene 1{UP{%%Q§E ccording
to this embodlment makes it the intraocular [€ns possible to control its thickness. In partlcu ar, the

intraocular lens'SSBPEARS 2YBHERIAINE lao"t’ﬁ}?]earﬁ‘ﬁéﬁ?ﬁaﬁ‘? hhglizesdoy) (PA s Sy Ahase
movement of thiatdhelfetaf Eisndedblensibddtbiterfidit] sintso@iméntobihe teraeddpectRdlittraocular lens
supporter 210 asaalidinbatoothideatichbidithe mbtwulixvendedt&eh gdr (pdtidtisl Whd sk ZovulecoRZink move

more activel_y. [%Eiﬁq%@é%ﬁﬁﬁ%ﬁ?ﬁﬂé%ﬁ’iﬁﬂﬂﬁiﬂ@gf%FbWa’i‘@f‘éH@& IenRestHRPRItED ecording to the
third embodimept of the t% ggc; ntlaqog in the, thisdem r:a;{étt at are overlapped with the

. an
first emgséj?lgrgent enot escr cf' erein erent I"[SWI escri gl“hereln The intraocular
r31

lens su ALY fgotrﬁé’f’é’é@g}?&t ?Jl Bo8IBSAHSE ﬁ%&%rélﬁlgt%&ﬁral body, and
has a flexible copReEEigH AitRBOHaH heleessthenechadifiiee rigidasth abosten srechdsddrngtan other
regions. [113] TtherfldxibilstdacnictioMhenit 3a@dS & isutaregiorhavingzasdealfsfianca thafirthe capsular

sac, and aids torigsentitherinteeminment wmaﬁd ﬁé@ irrwmrﬁapsglecrkwkmamttﬁssay, if the
intraocular lens spROfter 3HQ5Ase SEAEALIR b ARSI 576 1he Heifleconnsaton 360 s

bended, and therefare the mtrao

NS SUPPOIteT serte mto the capsular sac
although it has AT SHERC| “:Eﬁﬂ*—"i‘é“’l s émh% 1l i B BaBE o fens
supporter accorgitihteftd® opiefsa béfm&i’éﬁf Wﬁﬁééé%ll iHpsation ariseatefstular lens supporter
410 accpiroiihg to e .fodistinddiftholdimrentliras: Gve opevs Khgrsha ped sttivoturEaothver] theiY the, closed
ring-shaped strygtisieaRthalen hasiatieaghoradiappiegamectigrumitAst ikerteasdichambodiment.
As 2 resul, the JpiEARCHIRLI0R A 9@&5&%{&%&@%}@& saRsuias s Als e chidaalang reduced
to a smaller size inthe surgical.o ons. SCI‘I(E) onp roggse% gereln |s just a preferable
example for el BUPESR RO oL s B T ARSRALE M S SpRL P Aention, so 1
should be undeidtBertiathsifisr saiiodinsns srermdutitstoiredli betwesadhnBrsésmtidut
departing from thvel gpirtanmd soopd 3f Weeinventishoas dppadetine gsd, skillsdzimthepartiobherefore, it
should be undepstoesified ibenprrsestdnRiRARIBhEaedMdbEebinad yrithim {9 scape of which is
described in detaiieetfSeriRHID Rt I Hhe SCRBECINE IR Hned s flgims and ther

equivalents. Claims [JAn |ntr cular lens orte hat is mserted mtoacagf.l %2 mprising: a
sy 558 51

CIrcu € equatoria on o, C01’11’1 01’1 Ieg1 1
first face comlng IR Contactwi h ani CWner S g a(i' 1833t 6rfe pom nd

n the capsular sac 280 is relaxed. As a result the equatorial reglon of the capsular sac
180 is protruded in an X direction, and therefore the intraocular lens 220 with elasticity
arranged inside the capsular sac 280 is extended in the same direction.

[109] When focused on a short distance object, the first zonule portion 273 coupled to the
center of the connection region for zonule of Zinn (Z) in the capsular sac 280 is
relaxed, and the second zonule portion 271 coupled to a circumference of the
connection region for zonule of Zinn (Z) in the capsular sac 280 is pulled taut. As a
result, the equatorial region of the capsular sac 180 is protruded in a Y direction, and
therefore the intraocular lens 220 with elasticity arranged inside the capsular sac 280 is
extended in the same direction.

[110] Here, the Y direction is a visual axis direction of the eye lens, and the X direction is
an equatorial direction of the eye lens.

[111] As described above, the use of the intraocular lens supporter 210 according to this
embodiment makes it the intraocular lens 220 possible to control its thickness like the
natural eye lens. That is to say, as a thickness of the natural eye lens is controlled by
the action of the capsular sac 280 coupled to the zonule of Zinn, the use of the in-
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a second face arranged opposite to the first face, wherein, intraocular lens supporter is a structural
body that is extended along an equatorial region of the capsular sac and in a section where the
structural body is cut along a virtual plane in a visual axis direction (Y direction) of an eye lens, the first
face is provided at a length as much as 3/4 to 3 times of a length (d5, d10) of a region where an

zonule of Zinn i%coupa{gfie to an our#er surface Qf tthe ca s%f{are% c.aﬁ(zgs'ghtﬁwintmocu I 1elglss supporter
a t

. A0CU’ 1S SUpporier acCcordil (0] 1S € (6] { the mtraocular
according to claim i, whereln]?ﬁe Irst face H%\s engt > to 8 mm jn the section where the

structural body &O%ﬂ?]ﬁlg’n‘é’gmlrﬂﬁﬁa%‘fﬁﬂ%ﬁnlﬁQﬁgﬁ%’d?%fxi@l?ijé‘@ﬁ’BHI?Vlﬂ}FéHi?Bﬂﬁtgf%Q eye lens. [3] The
intraocular lensasgpfsiiestodbsoraivrytaaibhies 2, napieiels itiabiitsoe thamerenseip obtherensleircular
structural body wititise, bothperwds @atiee dosipdedddierah aibiehetb4dre hieeintraocultaréansugpppeorter

according to claym L VWhIRINthEs BHBEGHRAISNE BHBRRItELIS ARIEURISEIGIHIaLPath Whose both
ends are not co%kgednggrg%ggvgher. [5] The intraocular lens supporter according to claim 3 and 4,

wherein at least ane, section o t%'e circular structural body inclydes a flexible connection unit that is

made of hlfibxible FiatSIRFERIE OSBRI AR IRESHILY SR BIRPRSIT ASHEA8 G B lens
supporter accordifg aeediment ofifbearretprt firserier Radsthetketvrsocraeedaprsédhaieddn a direction
from the overlapped with the first embodiment are not described herein, but different parts will

be described herein. The intraocular lens supporter 310 according to the second
embodiment is a closed ring-shaped structural body, and has a flexible connection unit
350 having at least one flexible region that is more flexible than other regions.

[113] The flexible connection unit 350 is a cut region having a smaller area than the
capsular sac, and aids to insert the intraocular lens supporter 310 into the capsular sac.
That is to say, if the intraocular lens supporter 310 is inserted into the capsular sac, the
flexible connection unit 350 is bended, and therefore the intraocular lens supporter 310
may be inserted into the capsular sac although it has a small cut region.

[114] FIG. 17 is perspective view showing an intraocular lens supporter according to the
fourth embodiment of the present invention. The intraocular lens supporter 410
according to the fourth embodiment has an open ring-shaped structure other than the
closed ring-shaped structure, and also has at least one flexible connection unit 450 like
the third embodiment. As a result, the intraocular lens may be inserted into the capsular
sac while the cut region is reduced to a smaller size in the surgical operations.

[115] The description proposed herein is just a preferable example for the purpose of
illustrations only, not intended to limit the scope of the invention, so it should be
understood that other equivalents and modifications could be made thereto without
departing from the spirit and scope of the invention as apparent to those skilled in the
art. Therefore, it should be understood that the present invention might be not defined
within the scope of which is described in detailed description but within the scope of
which is defined in the claims and their equivalents.
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second face toward the first face. [7] The intraocular lens supporter according to claim 1, wherein the
first face has a first extended length (d3, d8) from one end portion to the other end portion in the
section where the first face is cut along a virtual plane in a visual axis direction (Y direction) of an eye
lens, the second face has a second extended length (44, d9) from one end portion to the other end
portion in the section where the second face is U giaggka virtual plane in a visual axis direction (Y
direction) of an eye lens, and the extended length (d4, d9) of the second face is smaller than or
identical to the extended e HHHPEH ST (8 SYRARKFSP AL ISBICT AUt FABRH AP I OBRHSBIgEr according
to claim 7, wherein the exiesided lemgtly (d4o0@} oftherserensiféce i tongasalsmyuecn adddsd to 1 times
than the extended length{dgid8had the first face. [9] The intraocular lens supporter according to claim

1, wherein a space is proyide: e the first f { econd face, and one selected from the
wherel ! Xé%S%%éX"%?@lcéf SJ@&J@%% 3}5%?5 t?f§ ,

group consisting of liquids, gases an INc e space. [10] The intraocular lens

supporter according to CAIRTEE: HAPSHAHE i LPRICE &S CotiTud Rohh bl i F& 9P e L AORSAHS flexible
than the second face. [1%]'Fiesidhteasouth e prpsupbhaendicdrditigovbiamho siseneirbedsitisrials of
membranes constitutingcihalbingt faceuans direisecand fade areidanticaktotearbraihere rnel the

membrane constituting thefirst faee ks dhinpgnthan the.mambiang sensiitufing.the, sesand fage. [12]

The intraocular lens supporter acl?ggda{rrllgoo%lfl%l{%?h\é\ghc%rel% he membran cons |tutingulig§ first face

t
region [ to an outer surtace o1 .the,ca .
and the membrane cons ﬁu%mg \ﬁe second1 ace is ormele) e same materials m?hepsame thickness.

[13] The intraocular lens’&upporter according to claim 9, wherein the liquid is one selected from the
group consigting of wat€erhsiltaneylgodismupyalieronatelichondaoitih, sulfate, hydroxypropyl
methylcellulose and polyaeidantgfirst face has a length of 2 to 8 mm in the section where the
structural body is cut along a virtual plane in a visual axis direction (Y direction)
of an eye lens.
[3] The intraocular lens supporter according to claim 1,
wherein the intraocular lens supporter is a circular structural body whose both
ends are coupled to each other.
[4] The intraocular lens supporter according to claim 1,
wherein the intraocular lens supporter is a circular structural body whose both
ends are not coupled to each other.
[5] The intraocular lens supporter according to claim 3 and 4,
wherein at least one section of the circular structural body includes a flexible
connection unit that is made of a flexible material that is more flexible than the
other section.
[6] The intraocular lens supporter according to claim 1,
wherein the first face and the second face are convex in a direction from the
second face toward the first face.
[7] The intraocular lens supporter according to claim 1,
wherein the first face has a first extended length (d3, d8) from one end portion to
the other end portion in the section where the first face is cut along a virtual
plane in a visual axis direction (Y direction) of an eye lens,
the second face has a second extended length (d4, d9) from one end portion to
the other end portion in the section where the second face is cut along a virtual
plane in a visual axis direction (Y direction) of an eye lens, and
the extended length (d4, d9) of the second face is smaller than or identical to the
extended length (d3, d8) of the first face.
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[14] The intraocular lens supporter according to claim 9, wherein the gas is one selected from the
group consisting of air, nitrogen, helium, neon and argon. [15] The intraocular lens supporter according
to claim 9, wherein the solid is fluent solid. [16] The intraocular lens supporter according to claim 1,
wherein the first face has an anterior portion and a posterior portion corresponding respectively to an
anterior capsule and a posterior capsule divided by means of an equator of the capsular sac, and the

anterior pOI’T[Ig:Q I%I%Qd% G lél’s%ép elihaeC Rosterior i o)n in the section where the first face is
ual p é

cutalongav ane. in a visu ctlon he eye lens. [17] The intraocular lens
supporter accordln‘ﬁhﬁedfh iXt%ﬂ%(f‘? gé)a? Ps,gtefaa(?é[‘]gcbﬁ aﬂo 9 & virtual

plane in a visual a%@%ﬁb%ﬁé‘??@f“ﬂﬂ@ﬁ@ﬁ;@f(ﬁ?e ‘t&)é’féh%@@&&%?s Wlth a sectional shape of an
equatorial rdgion dflz mmesuhaianalseypolensaddBflinpecintaaodular lens supporter according to claim

16, wherein an extgReethlgegtbe ([dlpaR) feamethiefaHa 1900 MadHRaiRiat theankarigk portion, and an
extended length (d2, AR the %%@E%rnﬁ%ﬁlﬁg%}%mﬁét g&&&%ﬁ@%&%{d@f&%ﬁl&&mgﬁ from 1 to 4.2

mm in the sectional shape where rst face 1S cut alonga virtual plane in a visual axis direction (Y
direction) of the eyq’é)"f%%s [19] The intraocular lens supporter according to claim 18, wherein the
extended lehtfth (dfPae)FRosT iHd B SERBPHS tRECRIINS dMEldiHe anterior portion is smaller than the
extended length (d2ha@nftondithiefaguatontpoitd ehulgeaintsahtherposteridepbididran the

second face.

[11] The intraocular lens supporter according to claim 9,
wherein materials of membranes constituting the first face and the second face are
identical to each other, and the membrane constituting the first face is thinner than
the membrane constituting the second face.

[12] The intraocular lens supporter according to claim 9,
wherein the membrane constituting the first face and the membrane constituting he
second face is formed of the same materials in the same thickness.

[13] The intraocular lens supporter according to claim 9,
wherein the liquid is one selected from the group consisting of water, silicone,
sodium hyaluronate, chondroitin sulfate, hydroxypropyl methylcellulose and
polyacrylamide.

[14] The intraocular lens supporter according to claim 9,
wherein the gas is one selected from the group consisting of air, nitrogen, helium,
neon and argon.

[15] The intraocular lens supporter according to claim 9,
wherein the solid is fluent solid.

[16] The intraocular lens supporter according to claim 1,
wherein the first face has an anterior portion and a posterior portion corresponding
respectively to an anterior capsule and a posterior capsule divided by means of an
equator of the capsular sac, and
the anterior portion has a larger curvature than the posterior portion in the section
where the first face is cut along a virtual plane in a visual axis direction (Y
direction) of the eye lens.

[17] The intraocular lens supporter according to claim 1,
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[20] The intraocular lens supporter according to claim 1, wherein a material of the intraocular lens
supporter is composed of one selected from the group consisting of silicone, silicone elastomer,
silicone polymer, polydimethyl siloxane, polypropylene, polyimide, polybutester, polymethyl
methacrylate (PMMA), Microplex PMMA, CQ-UV PMMA, acrylic resin, rigid acrylic, flexible acrylic,
acrylic plastic, hydrophotilezoryliseyeirdphesiovhersy lies fissti fepshidictaelyiig awdveliie ateylic polymer,
UV absorbing acrylate, rigihasiylate arpalyaesctsiybacrytgtelepolysiaxanenel astaoner skayeabsorbing
polysiloxane, collagen CQPﬁ%EoHQﬂ%%‘896?@%1%&'1’13{{1(83&’% yLprethacrylate (HEMA), methyl
methacrylaﬁ%j;/lM A), c Lulose acita e uc?/late CABZ, 2-hg/ rox %hyl methacrylate (2-HAMA),
n-vinyl pyrrolidone (NV ,%81%?&1 %JFPSI? BR! W?% Y ¢id (MA), glycerol methacrylate
(GMA), &methy! siloxan®REyRISIN s3IARdrsRgEg | rAethasnhsedRIREMA) epd R Pldhehlycol
methacrylate (PEGMM Adptpidy bty imyiaogelerpiely bt i AlhyditojehwlitheyMtabsanptiod psilicone

hydrogel, GM A/HEMA, Sl i €02 Aol Mied RMA RMAY My i BMAUR VM MMA, WM AMMA,
HEMA/ NVP, HEMA/NVR/MA, HEMAINVP/MMA HEMA/Acryl, and HEMA/PC. [21 Thg Intraocular

. TIrs e 1S cut along a virtual plane 1n. a,visuil axis 10n 1rection
lens supporter according ]io claim .g[ wherein a surface c?f%he ws%)face IS rougher tehan surface of the

other face. [22] The intr&3&Uf&% lens supporter according to claim 1, wherein the surface of the first
face furtherlitidludes an ddhiasisveibr faci ivapprgten ecantidig ofothleivaffsular sac. [23] The intraocular lens
supporter according to clgisfeg0hwiiaegir dhengahesive istissue gluanigiieeid4bitefpeaocular lens

supporter according to claim & ,WHEH I ANRIPIARGUALIENE FHARAI A5 157 FIERHAL SIMEIHR! body

whose first face has the flame equatarial diameter as the inner surface of the capsular sac.
ABSTRACT INTRAOCU Wﬁ?q_% %Wﬂ(’monpisclosed is an intraocular lens supporter
having a coRfbl ability. Obeieimpatirlent shagreserding/@miimgrovides an intraocular lens

supporter that is insertedd’mt@immp&miﬂrﬁahp inchading: B:ﬁisrsﬁlﬁ@csﬂeem'mg_ptmzbdsmﬁé vélév@ad inner
surface of the capsular sag @h@%l%ﬁﬁ%@ﬁk@sﬁ&%f%ﬁi@o%@%ﬁé%leQ@Qiﬁﬁ{@}ﬁ &ﬁi%éﬁ%ﬁb@ glong an

equatorial region of the capsular.sac;.and a second face arranged opposite to the first face, wherein, in
2 Section where the strUEONAT BN 1 G Col B PGB ARG PR BHESE HGAERRY direction) of

an eye lens, the first facB5&pretited MM AerYtr aRishE 8799 3 RMNM S otaiéntsindisidino of a
region where an zonule sfrfinrfisxdde ptedito arybateassur tgckophtihe capyduly daphdtigua2ic,

hydrophilic acrylic, hydrophilic acrylic polymer, UV absorbing acrylate,
methacrylate copolymer, butyl acrylate, polysiloxane elastomer, UV absorbing
polysiloxane, collagen copolymer, gold, hydrogel, 2-hydroxyethyl methacrylate
(HEMA), methyl methacrylate (MMA), cellulose acetate butylate (CAB),
2-hydroxy ethyl methacrylate (2-HAMA), n-vinyl pyrrolidone (NVP), polyvinyl
pyrrolidone (PVP), methacrylic acid (MA), glycerol methacrylate (GMA),
dimethyl siloxane (DMS), polyhydroxyethyl methacrylate (PHEMA),
polyethylenehlycol methacrylate (PEGMMA), poly HEMA hydrogel, poly
HEMA hydrogel with UV absorption, silicone hydrogel, GMA/HEMA, HEMA/
PVP/MA, PVA, HEMA/PVA/MA, HEMA/PVA/MMA, HEMA/MMA, HEMA/
NVP, HEMA/NVP/MA, HEMA/NVP/MMA, HEMA/Acryl, and HEMA/PC.

[21] The intraocular lens supporter according to claim 1,
wherein a surface of the first face is rougher than a surface of the other face.

[22] The intraocular lens supporter according to claim 1,
wherein the surface of the first face further includes an adhesive for facilitating
mounting of the capsular sac.

[23] The intraocular lens supporter according to claim 20,
wherein the adhesive is tissue glue or glue.

[24] The intraocular lens supporter according to claim 1,
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wherein the intraocular lens supporter is a circular structural body whose first

face has the same equatorial diameter as the inner surface of the capsular sac.
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