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 ng@sépi(?»ﬁgﬁreatment methods of
ophthalmic diseases that are abnormal’in eye lens such as cataract, a

method has beENIERAEMGY Lo Rth:BNSoSTHRRORIT HRprising

stepsIof [lenr?covlilige ¥e lens contents from a capsular sac and inserting an

artifima‘ﬁfy proﬁuce intraocular lens into their space. 131In the case of the
[linsertidheaereniritreigmreierss o intrarsilaalorsrisipRasicsivadanBp agftieularly

sightttoapatienisi nstead ghptireir aywibrativaing\edeidsd Heidewenpsular sac to

regaidiges ahis mRMmAdYAAgeSRelipYaRCcular lens has problems that
a capﬁéﬁr sa(ﬁiBn#o which the intraocular lens is inserted is contracted

after &"Eﬁe intraocular lens. [4] Accordingly, a new method
[2] has bdenerrmtersingly used, teotmensingisiéps opimisaningiscesgysbdapre abnormal
tensiprefin@ditaaneauataial reghon Riseapsutadssagynrien ertighout the world,

insertign ok e RPaAGUIRALGNS AR g RR IMRICYIRLIGNSIN B Sserting an ar-
capsgéar@ﬁsma rlnc? 151A capsular tetzﬁsmn ring, which is referred to as

open i 8 fhcﬁ é)‘?ﬁ?gﬁgﬁg,eigsé%’c Ve ?Raﬁ%irtially relieving contraction
[3]of a cdpditeesne! Partatyionahtaainiges Yrnjsasohmbiegsslinlesammpogive an
whichpanueyéelens patiemaovechdastdleasily isuppaiteyg khe. iHeered, regardless of
intra%%ﬁ%ﬂntages, 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-
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161In 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. However, a more serious problem in the
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4] 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.

5] 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



[13] The eye lens 50 is filled inside a capsular sac 80, and the capsular

sac 80 is composed of an anterior capsule 80a and a posterior capsule
80b, each of which is in contact with an anterior surface 51 and a posterior
surface 55 of the eye lens 50. At this time, the anterior surface 51 and the
posteltiostaurfidbesssuiltnd sedieedting, Sonareteappledthet eaghtothesdpsal and a
equaposiéhid: Eashiobihe eptesionsetiace 51 and the posterior surface 55
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conventional intraocular lens and capsular tension ring are disclosed in
various literatures including U.S. Patent Publication Nos. 2006/0244904,
2006/0001186 and 2003/0149479. Disclosure of Invention Technical
Problem 1201Accordingly, 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
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parter may be a circular structural body whose both ends are coupled

up
[2% each 5thilS THANEG Iahes HRITUREY 18RS SEPYEFTHES BedY wheptoth
structosdalaoody prbsechdtieteerds are not coupled to each other. [25]Also,
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the other sec 261Also, }T{ﬁ first face and the s§cond face are
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connection unit that 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



[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 ophbremtupolition in the section where the second face is cut along a
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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.



[36] Also, the first face preferably 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 preferably has a larger curvature than the posterior portion
[44in the destidewliarsthe finststpperisrasipedismply victrallplsimecined bislyabhose first

axis gicectioméX¥aicagtiomraf themrye iense {Se AlsRcasentionaushaps
whergﬂw%;i%t%&qfsi ﬂ.étcﬁong a virtual plane in a visual axis direction (Y

|on‘5 e

direc 0 ye lens preferably accords with a sectional shape of an
[45&quatdis| FSGRSY BT STHHPRATRARTAIEPE TR S PISPRIBY catiraRerdediect to
lengthafrgim dferequateritoraréadpoitt dfothehantetioruborkon g are like the

extendegaleRgtR f{om: e8P dRARe A RARLATHHERAISHAN PAIRRed

prefet[lzi}(t))l x nquogru gno%%{n4.gnrc’{1ﬁrl16igathelsectional shape where the first

face Is cut along a virtua p]?ane N a visual axis direction (Y direction) of

[46ihe ey tEISITELT RiH UK EREATISHPRNEHHORT e L HTRGH B! tHECBHn may be
pointusédtier Artaricropartidenioopeeferayostaniierdtiaatine e rtesdepidehigth
from thiemeuator to the end point of the posterior portion. 1401Also, a

mateﬁgi gq:rlté}% %Egﬁ%ﬁlgf ﬁl%s]ﬁyg%){lt%eﬁr Is preferably composed of one

selec group consisting of Silicone, silicone elastomer, silicone

[47holymdhesdppdirTettwgr ameseanidrsiyastiepsion dredaKaririey Bbiysemsstaparent and
polymethybmigihaprylaiePivividg, tvliovapiede R Ay GQrd BreRMI Anbodiments,
acryligEasin g aryindlieibleasnisnachvlicplastirerophobic

asfervichydrpphobic acrylis, veioRRilc el hydroplic acryli polymer,

V absorbing acrylate, me’?haprylate copolymer, Bﬁtty?acrylate,
[49bolysilbime iRt TR EE TRt po A s  dotribghes ptlymer,
[50gold, Hyléiroyaid 206y draneyidithiatetigery Mitev{ HEMARCchoathyenelhelCAmiatan eye
(MM Aehsealulespsaretatevidtylatastd AB), 18nR il @xyeaihyt Migthaanddit@ent of the
(Z'Hf)‘}\é@ﬂt Dvipykpyrrolidone (NVP), polyvinyl pyrrolidone (PVP),

ethagryli acidéMA), glycerol methacrylate (GMA), dimethyl siloxane N
DMS) Sy PSSR PrVEth AR AP EEFAT e RPN g ne o the
methigehatodPEaviie P HIERMA Yy drogel, poly HEMA hydrogel with

[52UV abBtBptiona sitisorethydiogel; GidAlidiMAnHENMASRWRY MAIG\FA,

[53HEMAYRY AN o SHEN Y RN AN A HEMA MMOu HHE MANVRding (o the first
HEMaAs‘/ lélé{ P/M)ﬁ\ Hfﬁi('\)/l eN\{rEjléMu a'rA‘IeHsEsll\l/l'A\{)ét(e:pélI c%rr]c?I nH I{_'owﬁé”?icgt éﬁljbk iment of
Also, & surface P)lfe e irst tace Is pre?eraBPy rougher than a surface o fhe
othe R BESAS]AfEE the surface of the first face preferably further

[54includédans adhesisesfotidadilitatingkeoiuetingliof the asapswiamsalé).[43]

[55flso, thesad @5&3@5&&&[@53‘1@@'%&4@ @HQrohGHdRular lens according to the second

aspect is coupled to the intraocular lens supporter according to the first embodiment of

[51

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



[44] Also, the intraocular lens supporter is preferably a circular structural
body whose first face has the same equatorial diameter as the inner
surface of the capsular sac. Advantageous Effects [45] The intraocular

lens supporter according to the present invention has an effect to transfer
a fortengodtbtenigetioetzrdlensas dilonceredotdancoldelervond operditadiket the
the natdeat apedess, the force being generated from the ciliaris muscle
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Accordingly, the intraqcular lens supporter according to the present
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147 1fbhesemnd/micothetiaspeststanc@tbrantages of the invention will
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description of the preferred embodiments, taken in conjunction with the
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Sac et oot ARG SRIRCLIISh PRI L8 111 o
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



[69]

[70]

[71]

[72]

[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 Iine IX as shown in FIG. 5. [53] FIG 7is
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o{-&gﬁ&@ﬁﬁ@ E#ﬁ&ﬁ\'ﬂi\'&’&), 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.

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).

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.

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.



[61] FIG. 17 is perspective view showing an intraocular lens supporter
according to the fourth embodiment of the present invention. Mode for the
Invention [62] Hereinafter, preferable embodiments according to the
present invention will be described with reference to the accompanying
[73drawingyscoréBEri@esiist daceodd-sewstionaiithiewhepowity amdnstaticelarthe
lens syppsiteraesooding dopthefisst.embodiment of the present invention.
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structur and the first face 111 terms an outer surface of a ring and
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[770f the sruaianiRl iagionREIRe BatiratiaeYa 184Sy 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
total extended length (d4) in the section where the second face 113 is cut along a
virtual plane in a visual axis direction (Y direction) of the eye lens is shorter than, or
identical to the total extended length (d3=d1+d2) in the section where the first face 111
is cut along a virtual plane in a visual axis direction (Y direction) of the eye lens. A

fact that the total extended length (d4) in the section where the second face 113 is cut



[69] A material of the intraocular lens supporter 110, as used herein, may
include silicone, silicone elastomer, silicone polymer, polydimethyl
siloxane, polypropylene, polyimide, polybutester, polymethyl methacrylate
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above, the anterior surface in the central region of the eye lens hasa
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structural body is cut along a virtual plane in a visual axis direction (Y
direction) of the eye lens. [75] More preferably, an extended length (dI)
from the equator (E) to an end pointiof the anterior portion 111a, and an
extended length (02) from the equator (E) to an end point of the posterior
portion lllb 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 lens supporter is provided in an inner position
than a2 noint where the cecond 7oniile nortion of the 7oniile of 7inn ac



along a virtual plane in a visual axis direction (Y direction) of the eye lens
is smaller than or identical to the total extended length (d3=d1+d2) of the
first face Il is for the purpose of amplifying or maintaining a force
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[93iormeq{ere, 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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[87] Hereinafter, an interaction of the intraocular lens according to the first
embodiment of the present invention will be described in detail with
reference to the accompanying drawings. [88] FIG. 10 and FIG. 11 are
illustrative views showing interactions of a zonule of Zinn, an intraocular
lens, teinagtiracd ubarckasslsuppd e reurnded ©dpsatan kel Whentfiocusetitbe &-
long distangac<abjepihane: acsbtihgdistancentasinrting-iaktRe filistintraocular lens

embggggiwﬁgttgggg&(m%stﬁ{gk@ég_ntion. [89] The zon}JIe of Zinn_ is coupled to
[%Lhe ouo[ﬁ%srzgace of the capsular sag, and the zontile of Zinn is couplgd to
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[99it the ihirdecetaiotens Posgiblertatplatrolits thicknssslirection (Y direction) of the

eye lens, the anterior portion 211a of the first face 211 has a larger curvature than the
posterior portion 211b. This is for the purpose that the section cut along a radial
direction (Y) of the first face 211 is formed in the same shape as the sectional shape of
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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[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 space

is formed between the first face 211 and the second face 213. Except for

this differenisendagwriptionsdoViRe Eaeiaspéats Will lve desstidbeldhapgriefween
Refenigiioiflta hdsthaintragcdlardenssuppacierlatnstudesoadikshpe of the

face %r'e]ie%@ﬂa%ﬁ % ﬁe&g& gilg;,[mﬁ%nthe first face 211 and the second
3 a closed i ral ri aped structural bod and
00T o A AR B DF iR 1 LT30S DAD AP BE M oSt s
not Ilﬁﬁﬂé@ﬁmﬁn@@f@ spRiEgBformation ability by movement of the
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erX|bI§ r’pate[ﬂ? gﬁl(gr thlpﬂ?l‘l atgrlals are oteua“szeb u '%Fm% mtcrgo gcﬁ an outer
lens suppo fter ormsar aha e& Shetical) structural bo éllﬁ nd

the fitstfsee219 GPiHk; ﬁ%?aéc%ﬂﬁgﬁ |%%{§f§£rﬁ669t@f= MEraLtHenhad he
samendiametepiabthenninef guriase ot Ceghs Ukars SaedHigte, fil face 211 is
diameiendd ayaeyaiachagcaitingia thedimmans dawpge @sm&y FedMg@Straocular
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lens supparter 210 is ident ca to mme{tg;of he | |nn r surface of

equaltBifal FRGABR thép % %C ReY f57F & S8¢ %%%r SRR Section
intrad@iErerng aippbbrdyas ouhfdgnBe Mevricaine he YivdedAsRsdirsetom (Y
the fidgteivbpdlithertc1881FIG. 13 is a cross-sectional view taken from a
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the ¢ &&81??3 E&‘c?sﬁﬁ‘i?ﬂ%@é%{{éﬁﬁeﬁ% t%fe%%eféfssh %%Z%e?% ﬁlé%%%{)cular

curvature than the posterior portion 2I1b, This is for the purpose th at
sectihcPAHY 155%%]&!3 ﬂfé&%ﬁlmo&t{%tﬁ?&a@%’é‘b IS ﬁ}bf‘rﬁ‘?é‘afl Zﬁ?é‘ ©
sam@yhapefdarengiectiofian shapecipathdase iraot e ¢dgida AP MG athe
eye lenspdwaddienafdeesttisnis why the taatdder Sotade oft theaentrahsferred to
regiof ohthe &Y l@ﬁksa@&%cﬁn%rﬁﬁﬂﬁrrﬁw&/ﬁ%’i%f'?Eé‘zﬁiﬁ‘ﬁlg 8?%?19 ERHIJAERY the
buth areverse ﬁlttgglpu%aq es th e eqL ?]atoga reg {ogéocuarl <
described’a uSC %'6?' ore prefera ﬁ/ ‘the LF’nst AR {lermec} n the
samé‘%ﬂ?ﬁﬁ%ras the sectional shape of the inherent eye lens of a patient
[10Hat uniehjodsa SargicalepEratin il fphotbg raphtof & sedtieral shapefahe
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equatgijald egiomafichraeapsutaihgact.ihd 0} docthe sectioppoutaln g dapsular sac.
virtughplapgdng Yﬂﬁ%&ﬂéﬁeﬂ%&ﬁw@nﬁ’d@%'ﬁ@&m S JENS0iN] ﬂ%%he

face 211 |s re era%g rowded inal ngt as uch as 3/4 to 3 times of a

leng ' df S66 2 o’?‘lmPlegl%sr?w et}rlg%l Zonule of Zinn is coupled to
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an optic portion of the intraocular lens may be covered If the first face 211
is formed in a smaller length range than 3 times. For example, the first
face 211 may have a length of 2 to 83mm in the section where the
structural body is cut along a virtual plane in a visual axis direction (Y
direction) of the eye lens. 11031More preferably, an extended length (d6)

from the equator (E) to an end point of the



[107]

[108]

[109]

[110]

[111]

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 Iens It is difficult to insert the intraocular lens
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sac when focused on ng distance objectand a short distance object
exten ed 1 ﬁ% same 1

accor &’sécond embodiment of the present invention. The

intd &K% 6%&%688?&%1%@ HRYRShYERBAMBH Y& eIt Hl G X thiEchron 1s
eAtspiteeial, dsastion idththesrelgnno fluid between the first face 211 and
the/sedantfatebdid. téhre dodissad araadorgsdigipoaer abjeatcadifgt to this

ZQ%@HQ&HP&%@ 1@%&%&&1’&? féﬁ@@ro@o@%ﬁ)%%ﬁﬁ‘aﬂl{éaﬂif&rf% like the

zonule of Zhn d{,)sa%lgrthsa 2f§0 &stlg)ullgd t ndszilsscon roﬂedfby
zonu e rt|o to a circumference o e e ua orial ion 0

tHBecac?ﬁ‘ﬁBé’rféher%@%}HaFoW&ﬁB|%°BPlfﬂ1'H 5 1l ehpdaihedseidhe in-
relaxed. As a result, the equatorial region of the capsular sac 180 is
protruded in an X direction, and therefore the intraocular lens 220 with
elasticity arranged inside the capsular gac 280 is extended in the same
direction.



[112] ¢

[113]

[114]

[115]

[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
CaRSEL S8 Aa0inarled tat A5 asHl e PRURCIALeRlR ol i Sens
capsular sac 180s protru ed |rect|on a erefore t
iPIYBLAAP R Dol W‘é?é%ﬂ&ﬁ%%%éﬁq HufaRSHY P SURRSIEE 24D is
eseepiddeite the sarpedanetithos a[pao) tHapéraliydirdetior ismopseiathgaenule
diseZiion afrtiperey e lérianchibed¥ndine atid mhis-efore qusitarialcdlne téionsofporter
tha eyeclabmd Il Hifsieaatibad\aipeveuilRe féﬁ%ﬁf&h@ WHEROSHIRId@RS inn
%go%r r.210.a¢gording to this embodiment makes it the intraocular lens
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'qﬂﬁié‘é%ﬁfﬁt %ﬁ%f%ﬂ&é%ﬁ%ea%%m%&ﬂmﬁ@ﬁéf}ﬁaﬁé%ﬁ%%to without
inyention. tT ﬂtgaocltjlar lens su orter4 0 accordlngﬁ the fou ﬂllﬂad in the

spirit and Sco e ) en 101 as ar OSG S
efbadl n%en?lﬁas an openrin ha Strictiré ot tha the
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450thikethhecriecb€mivolindgscrihs diinatott] cdh deisstriat onlbwtlenidimthg beope of
inskitRdsinttiibe iaapsulainsamuviiter hipiedteiegion 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. Claims
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[1]

[2]

[3]

[4]

[5]

[6]

[7]

[1]An intraocular lens supporter that is inserted into a capsular sac,
comprising: 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 re@ipgjphi§e capsular sac and in a section
where the structural body is cut along a virtual plane in a visual axis

direction (YdRERHSHI IE LT ERROTER 1aHE fPeFiFAdBIRAsrIT IS4 STBREHHE:

as much adid{tftoe3times iofcarlengthtid, idd©)soffacredior wiperkuamac in at least
zonule of &{e@gﬁlg;%gled to an outer surface of the capsular sac. [2] The

intmocular I%ngnﬁ%?& ter 6CQ ggget?oq lﬂlrth,fXXhereln the first face has a

length of 2 {6 8.mm in t ection where the structural body is cut along

virtual plat@§Frig \}Pé{?é?ﬂi%%??s‘?ﬂf‘él%ﬁl}ﬂtﬁ? g SERERy DL léﬁéfefﬁlﬁﬁ@ng an
intraoculafderiorsd peprivtepidbe sadindptoasianch in awbrsiinviteeciligaboeiael body is
lens suppeotitaldsgaGiicidaplatitiniurakbodyiwtieseifoth enelsiaiggodpigdens, the

to each otfgy. t&cﬂﬂ)ﬁ)%ﬁéﬁ%‘fH'%k‘?ﬁ‘%s%ﬁ’&f’ﬁ%@&?@'EQH%Q &?acféigﬂh](ds d10) of

wherein the intraocular lens s ter is a circular structural bo ose
both aregion where an zonuPep Mlnn 18 coupli clfl to an outer surface (Yf %e capsular

sac.

The intraocular lens supporter according to claim 1,

wherein the first 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.

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.

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.

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.

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.

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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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

faceare; | rection fr secqnd face toward the first face.
8157 eﬁhﬁtfggé’%%g%@%%%%&%f a%@z%&l%% And,face tow .

n pporter according to claim 1, wherein the first
face HEEA %&f&ﬂ%%ﬁfrgﬁg{?ﬁfw@? aBJr SR g%ﬁa%s?ﬁ%amﬁ%ﬁq%ﬁ tol
end Ppopidhamthsexeedehlonediddhelfit of faedifst dagealong a virtual plane in
[9]a vislial mxigodireciion {Ypdinectiompohianteydisnk, the second face has a
secopgkextangRdd engih (dd sy anmemese nd Pardion iR dbedather Slchne

POrtQR. IR R HOR: eJ&aE‘f&?i&%S?ﬂ&uﬁﬁ??gh%%ﬂ%‘@d@i¥ifﬁ‘dﬂld%@{}letﬂ'8

a visual axis direction (Y direction) of an eyelens, and the extended
lengtR*(d4, d9) of the second face is smaller than or identical to the
[1Qxtehbe N ERGHAIdS TP B HISE et fi o BRI intraocular lens
suppdreesindoofdindpte daimposadhefeattiele tiendediendtex(tlié, thg) bk
the sessHackiage is longer as much as 0.4 to 1 times than the extended
[ 1$Nnoih 44 R0k R ss facs: dloFRRdnaasHlar lens supporter
according to cltalmll, ¥vhereb|n as ac%stpro%%ﬁ%d Pgtweegt e flrstrgiatce
and thE'sELORTTace, and N sélected trof tie grotp cOnsIsting of - 4

quuiH@P{:}ﬁ%]é@ SHAQ gg}msa@diﬂtq%%qﬁé%ﬁgwng 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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[10] The intraocular lens supporter according to claim 9, wherein the first
face is composed of materials that are more flexible than 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 otibercama tersiohelrpremeheongetitividatded sfivet fog isvihived @tativain a
the membyaog! egisshiteding tyeisecond few {32]chhectviraogiilas defifonal shape

supporter Geeoraling, o) Glaish O WhEHIN Mg mepakiane constituting the

irst face

]

e sec?nd f%ce is formed of the

dth b tituti ]
ok (A Wb e g

IOCUIar lens supporter

according WHeEraNE XigRae e (IHuitbidoneterabmier froh thed RpBLpS the
consistingaofevi@ateo; $oticané as oglieniel yalptio ite] O Homad rvitiysulfate an end point
hydroxypropyk meiexlselisiese-and relyacylemige il i LRI aRgddhere the
lens suppgg’g%a%ccord{n%ﬁo cIa.irHlaSj, herein the gas is,on seggjged fro

the group consisting ofaalr,%ﬁt\r’ggen,

1S CU P aélﬁ 1 a visuaraxis direction

ction) of the
um, neon and argon. ]'Fhe

intraoculaf&H&Supporter according to claim 9, wherein the solid is fluent
[19%0lid. [16] THeenmraobuleniensmupparterdaceordlagntdSclaim 1, wherein the
first face hasRmanexenhpertianand1adsosierahdaltian: ¢omeRadiAdof the

respectively g an anisrior cansule A0 8RASErier £aREHI AR HPY quator o

means of\%: e(éuat,or o) éthe caé)sular sac, and the anterior portion has a

larger cur

5EGPE BOHH thEHBLEFHSF B3TiSh in the section where the first

[20face is cutlaromgapsHieniang e arcs s9soiinis diigttion (Y direction) of
the eye letdefdif]aThednitad cduahtlaosituppsriepmeeotditignialdion de selected
wherein argagtionalsRaRgwhcre e dist fageols culIRRg andsialdians,

in a visual axis. direction (Y direction) of the eye lens accords with
sectional gﬁfégleme&lyrl siloxane, p(ﬁypr py]fene, po}{ylmlde, PO y%u(EIester, po?ymethyl

[21]

[22]

[23]

[24]

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 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.
The intraocular lens supporter according to claim 1,

wherein a surface of the first face is rougher than a surface of the other face.

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.

The intraocular lens supporter according to claim 20,

wherein the adhesive is tissue glue or glue.

The intraocular lens supporter according to claim 1,
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of an equatorial region of a human natural eye lens. [18] The intraocular
lens supporter according to claim 16, wherein an extended length (dl, d6)
from the equator to an end point of the anterior portion, and an extended
length (d2, d7) from the equator to an end point of the posterior portion
range frorwhetgmtienntraigihe Isectianralchapecihdresthistiret bade vehosa first
along a viridahpianesian viskdaraxis direestioniyicieectignjeaftthe eysurRASac.
[19] The intraocular lens supporter according to claim 18, wherein the
extended length (dI, d6) from the equator to the end point of the anterior
portion is smaller than the extended length (d2, d7) from the equator to
the end point of the posterior portion. [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, hydrophobic acrylicHydrophobic acrylic, hydrophilic acrylic,
hydrophilic acrylic polymer, UV absorbing acrylate, methacrylate
copolymer, butyl acrylate, polysiloxane elastomer, UV absorbing
polysiloxane, collagen copolymer, gold, hydroael, 2-hydroxyethyl
methacrylate (HEMA), methyl methacrylate (MM A), cellulose acetate
butylate (CAB), 2-hydroxy ethyl methacrylate (2-HAMA), n-vinyl
pyrrolidone (NVP), polyvinyl pyrrolidone (PVP), methacrylic acid (MA),
glycerol methacrylate (GMA), &methyl siloxane (DMS), polyhydroxyethyl
methacrylate (PHEMA), polyethylenehlycol methacrylate (PEGMMA), poly
HEMA hydrogel, poly HEMA hydrogel with UV absorption, silicone
hydrogel, GM A/IHEMA, HEM A/ PVP/MA, PVA, HEMA/PVA/MA,
HEMA/PVA/IMMA, 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. ABSTRACT INTRAOCULAR LENS SUPOORTER
Disclosed is an intraocular lens supporter having a control ability. One
embodiment of the present inveABSTRA(IBles an intraocular lens
supporter that is inserted into a capsular sac, including a first face coming
in contact with an idNdIRASIEL RBEENPSIAQARTER |east one point as
a structural body that is extended along an equatorial region of the
capsuPasciereddnandierasHipraes sypaagechepiesiteotsr ehabilisy foke,
efﬂb@dﬁﬁ%ntfbﬁtfé@dﬁ%&@n\f%%%ﬁbﬁ VY ah %%&1%91&@%@0%%‘4@&@@”9

in a visual axis direction (Y directian) of an eye lens, the first face IS
oA SARSHEYS mﬂeﬂl%&asﬁi%aﬁmggr@f '3 FSRG Y LOPEF a
stieg@iRroithemnlzosid e ot B dacpoipted i@t@lﬁb@!ﬂiﬁb@&bffﬁhﬁﬁﬁéﬁ@ded
a o%%sa% %a&ggrlﬁlgegﬁ)r? of the capsular sac; and a second face arranged opposite to
the first face, wherein, 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 is coupled to an outer surface of the capsular sac.

Figure 2
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