SCOFT | NTRAOCCULAR LENS Technical Field (0001) The present invention
relates to a soft intraocular |ens nmade of a single material, foldable, and
having a structure suitable for being inserted into an eye by an injector.
Description of Related Art (0002) An increase of senile cataract

pati ents has been conspicuous, with an increase of elderly popul ati on.
Atreat mnent of a cataract has been perforned by nethods such as renoving a
cloudy crystalline |l ens nucleus and cortex to thereby correct a poor vision
by a spectacle lens or a contact lens, or inserting an intraocular |ens
into an eye. However, at pEéséhtINARASIHOHABF LpérS ormi ng a tot al
extirpation of a crystalline lens and thereafter fixing the intraocul ar

| ens to theckyécadaskbeén generally executed. (0003)

(0001

The present invention relates to a soft intraocular
lens made of a single material, foldable, and having a
structure suitable for being inserted into an eye by an
injector.

Description ¢f Related Art
{0002)

An increase of senile cataract patients has been
conspicuous, with an increase of elderly population,.
Atreatment of a cataract has been performed by methods
such as removing a cloudy crystalline lens nucleus and
cortex to thereby correct a poor vision by a spectacle
lens or a contact lens, or inserting an intraoccular lens
into an eye. However, at present, a method of performing
a total extirpation of a crystalline lens and thereafter
fixing the intraocular lens to the eye, has been
generally executed.

(0003}

In recent years, with a spread of a
phacoemulsification system, an intraocular lens that can
be inserted from a small incision has been developed and
is widely clinically used, for the purpose of reducing
a postoperative astigmatism and a surgical invasion.

This lens is a scft intraocular lens that can be inserted



In recent years, with a spread of a phacoenul sification system an
intraocular lens that can be inserted froma small incision has been
devel oped and is widely clinically used, for the purpose of reducing a
postoperative astigmati smand a surgical invasion. This lens is a soft

intraocular lens that can be inserted into an eye froma small incision,
with its optical part folded, by using a soft material as an optical part
material . (0004) | f soft intraocular |enses are roughly divided from

a structural aspect, they are divided into a type in which an_optical part
and a suppofPi#y PHPtLaPE AuaB3GfL dinFies bRAP kARG of thatdtt bF3] BAdTa type
in which the optical part and the supporting part are nmade of the sane
material .£¢0865)y PY UsiBéhet af Pt fFEFhiRaodA a1 8RS igF2 L hB2ype in

whi ch the optical part and the supporting part are made of different kind
of materi™}seridlconstituted of an approximately circular optical part nade
of a foldable soft material such as silicon, acrylic resin, and hydrogel,
and a supﬂ%@@ﬂﬁg part with its end opened, and which is made of a hard

mat eri al such as_pol ypropyl ene and pol ynmet hyl net hacryl ate which _are

rel atively harder S 1tHer &f 6HeRent PO $t% rr?é%%‘?i&l%l.v%ﬁteﬁoﬁﬁﬁ“buch an
intraocular lens is excellent in stability in the eye, it is said that a
manuf act Ut S TOSEI RS APHIF due U X 87 Fdatietr frertf ac Griffy L8t ¥PpdChand a
failure is possibly generated at a joint Eortion bet ween the optical part
and t he §pr8PFFﬁf%xﬁ?Ft(Gﬁﬁ%)a supporting part are made of

different kind of materials, and a type in which the
cptical part and the supporting part are made of the same
material.

(0005)

Generally, the intraocular lens of the type in which
the optical part and the supporting part are made of
different kind of materials, is constituted of an
approximately circular optical part made of a foldable
scft material such as silicon, acrylic resin, and
hydrogel, and a supporting part with its end opened, and
which is made of a hard material such asgs polypropylene
and polymethylmethacrylate which are relatively harder
than the aforementioned soft materials. Although such
an intraocular lens is excellent in stability in the eye,
it is said that a manufacturing cost is high due to
complicated manufacturing steps, and a failure is
possibly generated at & joint portion between the optical
part and the supporting part.

(00C6)



In a case of the intraocular lens of the type in which the optical part and
the support par are nade of the sane material, types of the supporting part
include a disc type, a close |oop type (see patent docunment 1), and an open
| oop type (see patent docunment 2), etc. However, the present invention
relates to a soft intraocular |ens wherein the supporting part is the open
| oop type. (0007) Meanwhi | e, various injectors have been devel oped,
as instruments for inserting the intraocular lens froma further small

[ a folded intraocul ar |ens

i nci sion of an e.. According such injectors
can be pushed og%/‘ Pt 3n 8? %d@ﬁréoﬁﬂ%%ﬁrﬂ@éﬂs ihsetPPoRYRA i hler, and

therefore hei{ aocular gns_can be |Q§erted into the eye froma

t r enendou¥y Ehat 1€ i RBICS] E%ﬁﬁa?éﬂi A %u8§§e”%H%?rtﬁéelﬁFFH%dﬁfar | ens
IS |nsert%gleb)é u5| n converltl nal tvve ers ‘g ]g Under such a

ci rcunst ance, % IRt T ORs a yﬁ%‘??o‘? heEsSPRER T elnBoP 2t ke inttlrifR ul ar

lens in agdaalon tqQ an opt function of the intraocular |ens, the
FhERee

f ol | owi ng functl Sid perfo ¢S trbSép'Ejl V8RS é‘)teﬂ% AFRESAR ar) 1 ens can

be held sggl&l An an eye él n capsu{)a | ent i he |ntraocul ar |l ens can
p

be fol ded”srald o?\ﬁgn hg“hr btgh Phd S%riﬁ(@ PEITHYC c 4 7 padsC -

However, the present invention relates to a soft
intraocular lens wherein the supporting part is the open
loop type.

{0007)

Meanwhile, various injectors have been developed,
as instruments for inserting the intraoccular lens from
a further small incision of an eye. According to such
injectors, a folded intraoccular lens can be pushed out
into an eye through a cylindrical insertion cylinder,
and therefore the intraocular lens can be inserted into
the eye froma tremendously small incision, compared with
a case that the intraocular lens is inserted by using
conventional tweezers.

(0008

Under such a circumstance, as functions and
performances reguired for the intraocular lens in
addition to an optical function of the intraocular lens,
the following functions/performances can be given: (a)
The intraocular lens can be held stable in an eye (in
capsula lentis). (b) The intraoccular lens can be folded

smaller when passing through the injector and can pass
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t her et hrough smoot hly. Patent document 1: Published Japanese translation of
a PCT application No.1998-513099 Patent docunent 2: Published Japanese
transl ation of a PCT application No.2000-509615 Di scl osure of the Invention
Problemto be solved by the Invention (0009) However, in a
conventional intraocular lens with an open | oop type supporting part, the
above-descri bed functions are not sufficiently satisfied. For exanple, the
i ntraocul ar | ens described in patent docunment 1 has a probl emthat
i nconveni nges .are ge er at ed ﬁz described below. FIG 6 is a view showi ng a
? a ?§8 b

state that &R °dh ul=t°? 8RS Y200 of patent document 1 is inserted into

o, SOLBE 30, dechon i G0 e | Hcaoulan Lone, 200 1 [olded ko

two and i heerted ron1§ﬁti&§er oot of ard I I o
, S I t h_of, i of the intraocul ar | ens
g?SShesbgggg?a&gggh%ﬁglf%}:ﬁggﬁgk*ggiggpgﬁg, t hus invoIvingdamﬁroblﬁn1that

th i t I t on.the front side i.s tw st en_t he
e aooul ar Sars dstadlén ragiiaht FiSet (e B FRndar bF LeRe Ihjetdr 300,
and can ngtybe o SeDaLged, 10k 0,bag Byge 6Ty ther

Disclosure of the Invention
Problem to be sclved by the Invention
(C009)

However, in a conventional intraocular lens with
an open loop type supporting part, the above-described
functions are not sufficiently satisfied. For example,
the intraocular lens described in patent document 1 has
a problem that inconveniences are generated as described
below. FIG.6 is a view showing a state that an
intraocular lens 200 of patent document 1 is inserted
into an injector 300. As shown in FIG.6, the intraocular
lens 200 is folded into two and inserted from an insertion
opening 301 of an injector 300. 1In this case, since a
length of a supporting part 202 of the intraocular lens
200 of the patent document 1 is relatively long, thus
involving a problem that the supporting part 202 located
on the front side is twisted when the intraocular lens
passes through an insertion cylinder of the injector 300,
and can not be discharged into the eye. Further,

although the supporting part 202 has a hinge structure,

4



' ' ture, the supporting
al though the supporting part 202 has a hinge struc ,
part Igcks erxPBiIity as a whole, thus involving a problemthat a stress
is concentrated locally in capsula lentis after insertion into the eye.
(0010) Further, the intraocular |lens of the patent document 2 al so

has a problemdue to the Iength of the supporting part as described above,
and a problemthat the intraocular lens is stuffed in the injector because
the intraocular I ens can not be folded small in the injector, due to an

excessi vel ynef ¢hif}s, SHPRA i19- P Loy flexibility as a whole, thus
involving a problem that a stress isconcentratedlocaliy
in capsula lentis after insertion into the eye.
(0010}

Further, the intraocular lens of the patent
document 2 also has a problem due to the length of the
supporting part as described above, and a problem that
the intraocular lens is stuffed in the injector because
the intraocular lens can not be folded small in the
injector, due to an eXcessively large width near a root
of the supporting part.

{0011

Further, in addition to the above-~described
problem, in a case of the intraocular lens having the
openlooptypesupportingpart,whentheintraocularlens
passes through the injector, there is a problem that the
supporting part located on the rear side in the insertion
cylinderistangiedjxlaninjectorplunger(pushingrod},
or the supporting part located on the front side is
sandwiched between the ocptical part and an inner wall
of the insertion cylinder.

{(0012)

An object of the present invention is to solve the
above~described problems, and provide the intraocular
lens that can be held in the eye stably after being

inserted intoc the eye, and the intraocular lens that can
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(0011) Further, problem in a case of the intraocular |ens having the open
| oop type supportlng part, when the intraocul ar | ens passes through the
injector, there is a problemthat the supporting part |ocated on the rear
side in the insertion cylinder is tangled in an injector plunger (pushing
rod), or the supporting part located on the front side is sandw ched
between the optical part and an inner wall of the insertion cylinder.

(0012) An object of the present invention is to solve the

above- des%rl? raocul ar | ens that can be held

in the eye s §%d¥ $%i§ Be?ﬁgnpﬁgérggatg%%ﬁﬁﬁﬁ £§BS BAd Strie tHQwdR Ul ar
I ens thatt%%11n3ector, and capable of passing there through
smoothly.
Means for solving the problems
(0013

As means for solving the above-described problens,
according to a first means, a soft intraocular lens is
provided, which is a foldable intraocular lens,
comprising:

an optical part;:

a plurality of supporting parts provided on the
outside of the optical part for holding the optical part
in an eye; and

atransitionpartprovidedbetweentheopticalpart
and the supporting part,

wherein the optical part, the transition part, and
the supporting part are integrally formed and made of
the same material, with IRHD hardness thereof being 40
to &0,

wherein distance L is in a range of 3.75mm - 4. 50mm,
which is a distance from an optical central axis of the
optical part to a reference point of a supporting part
side edge of the transition part, and an angle 8is in
arangec3f35°—-50°,whichjj;formedknfasurfaceincluding
the optical central axis and a reference point of the

supporting part side edge of the transition part, and
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be folded small when the intraocul ar | ens passes through the injector, and
capabl e of passing there through snoothly. Means for solving the problens

(0013) As means for solving the above-described probl ens, according
to a first nmeans, a soft intraocular lens is provided, which is a fol dable
I ntraocul ar lens, conprising: an optical part; a plurality of
supporting parts provided on the outside of the optical part for holding
the optical part in an eye; and a transition part provided between
the optical part and the supporting part, wherein the optical part,

the trang tyenfpare  inadudiaSupper vinigh patt caned Falegrdld yaidr sdd and made
of the sane material, with I RHD hardness thereof being 40 to 60,

contact with a tip of the supporting part, with a width

of the transition part being larger than a width of the

supporting part, and a width Wm of the transition part

in amiddle of an optical part side edge and the supporting

part side edge of the transition part being 1.5 times

te 3 times of a width Ws of the supporting part.

According tc a second means, the soft intraccular
lens according to the first means is provided, wherein
the transition part is extended toward outside in
approximately a radial direction.

According to a third means, the scft intraocular
lens according to the first or second means is provided,
wherein the width Ws of the supporting part is
approximately fixed in a range of 0.3mm - 0.6mm in an
area between a surface including the optical central axis
and the reference point, and a surface which is the
surface including the optical central axis and which is
formed by 20° with respect to the surface including the
optical central axis and the reference point.

According to a fourth means, the soft intraocular

lens according to any one of the first te third means

is provided, wherein there are two supporting parts.

Advantage of the Invention

{0C14)



wherein distance Lis in a range of 3.75mm - 4.50mm which is a distance
froman optical central axis of the optical part to a reference point of a
supporting part side edge of the transition part, and an angle Gs in a
range of 350- 50, which is forned by a surface including the optical

central axis and a reference point of the supporting part side edge of the
transition part, and a surface including the optical central axis and in
contact with a tip of the supporting part, with a width of the transition
part being larger than a width of the supporting part, and a w dth Wn of
the transiti ongpp%??r%ﬁrhg rCdHPE BETET BFEINCH pasetdiided dd§e and Stme
supporting part side edge of the transition part bei ng 1.5 times to 3 tines
of a widthows -ofP%he 8Bpporethgtpartthe angle KcepdPhg te & Fecomddneans,

t he soft intrﬁ cul ar Iﬁns a%co,rdi ng to the first nmeans i s provided, wherein
the transfti's %&{WOW dxCENded ¥ oAt out 3i HEMPR AFprPokiA&Seyf & Sradi al
directi on. . According to a thi éd geins, the soft intraocular |ens
accor di ng"t6 tRETASSI I BF s8B5nd2RelAst PL bttt Wherles R heHcdt h W of
t he supportidng Rart i S g}g{prox{lngtelx fixed in a ran%re of 0.3mm- 0.6mMmin
an area betWesR aP&arT &6 ThEN Ut figh PHE TR F caPoedhtlnalvhsh Pand 1tk
referencet}ri)oirnt, and ahsur.f ce ich is, the surface_including the optical
central axis and Wh?RAR ¥IHGRRE By 000 WPt BT dsdREL W tHeSsurface

i ncl udi ngﬁthe opt.ical central _axis and ;Che reference point. . Accordi ng
to a fourt WHBANS, "I MR E6f 1 Attaddtd &F tPend HERDFdi R S5 6Reé "6k t he

first to third neans_is provide wherein there are two supporting parts.
Advantagetl?)? tsﬁgﬂon{/téhpfgoga(ﬁblﬂ?catef In' BRe Front "3 rddBetuedd

the optical part and the inner wall of the insertion
cylinder, thus making it possible for the first time,
to obtain the intraoccular lens that can be held in an
eye stably after being inserted into the eye.

(0015)

Note that in a case that L is shorter than 3.75mm,
the supporting part needs to be set longer relatively.
Therefore, there is a possibility that the front side
supporting part is twisted in the injector insertion
cylinder or the front side supporting part is sandwiched
between the optical part and the inner wall of the
cylinder, or a rear side supporting part is tangled in
the plunger. Further, in a case that L is longer than
4.50mm, the supporting part is relatively shorter, and
a sufficient contact between the capsula lentis and the
supporting part can not be obtained. Then, it can be
considered that stability of the intraocular lens in the

capsula lentis is detericrated. In addition, there is
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According to the first nmeans, by setting L to 3.75nmto 4.50mm and setting
the angle 0 to 35 to 50, and sinultaneously setting Wnto 1.5 tinmes to 3
times of Ws, the intraocular lens can be folded small in the injector and
can pass through the injector snmoothly when passing there through w thout
twi sting or tangling the supporting part in the injector plunger or

sandw ching the supporting part |located on the front side between the
optical part and the inner wall of the insertion cylinder, thus making it

possi bl e fegnstthe Ligstigi i he .intr.aocyl ar | ens that can be
held in an eie stgbl y laftgrg’ttyfai(erkllgdbtlt %s%%%glinrﬁ &r}&rgleefépfﬁé%)lentls Not e

that in a casgddatilrizgShorter than 3. 75mm the supporting part needs to
be set longer relatively. Therefore, there is a possibility that the front
si de supporbong)part is twisted in the injector insertion cylinder or the
front side supporting part is sandw ched between the optical part and the

i nner wall of t | i-nder., anrear .side supporting part is tangled in
e el LR 18 SHER bnanth o £1 padnt

the plunger. Further, in ac

supporting-pattdts getatiyelvh short.er, n fficie contact between the
capsul a lentis and the supporting grﬁlégageﬁgt%%bea% tg%‘ﬁec?.upﬁl%ﬁ:clir‘tg can be

consi deretbd hat csirabh bt yOfoh hg; LRI aocyl ar (jleecné%igf%g%tr}?ggfggl alentis is
[

deteriorated. In addition, there Is 'also a possi &ntering in

the capsulstipntiis |} & deter ionated. ¢ ) : Wien the angle 0 is |ess
than 35, the suffi cﬁ{ ent cont act be%\%e%%l?ﬁgscéﬁlsﬁlhae Icgr?tsl%l%::]ue?ﬁésf

suppor ti ngpadé +ean dwi + be ohtal n?@ntte'll%geﬁﬁr i&-?{eatci;é‘ggﬁl, %g%{%gi:“ ty of
,  or e |

the intraocular lens in thé capsula lentis erio ¢éntering

in the capgid@ deotd $q1 When gke.0 exceeds 50, .the su rting part
becomes | onger accor di ngly, t%ﬁ%agoégi blt§h V\%%?Pﬁﬁttlﬁbgfpraoﬁ? §gemes

Front sida supporting. part Sbetuween thE Opf sa part> S Re S nhEPARIT of

the cylinderde aruppgkiingy bhe -« eqy tﬁiedgnsjléqp@éyiqgsggrttioinn cty eir%lejgger'
or sandwiching the front side supporting part between
the optical part and the inner wall of the cylinder, or
tangling the rear side supporting part in the plunger.
(0017)

When Wm is less than 1.5 times of Ws, strength of

the transition part is weakened, thus possibly inducing
a4 state that the front side supporting part is twisted
in the injector insertion cylinder or the front side
supporting part is sandwiched between the optical part
andtheinnerwallcﬁfthecylinder. The intraocular lens
isinhibitedfrompassingthroughthejJUectorinsertion
cylinder, in a case that Wm exceeds 3 times of Ws. The
intraocular lens of a type having two supporting parts
is particularly preferable, if a discharge from an

injector with a small diameter 1is taken into

g



(0017) Wen Wnis less than 1.5 tinmes of Ws, strength of the

transition part is weakened, thus possibly inducing a state that the front
side supporting part is twisted in the injector insertion cylinder or the
front side supporting part is sandw ched between the optical part and the
inner wall of the cylinder. The intraocular lens is inhibited from passing
through the injector insertion cylinder, in a case that Wn exceeds 3 tines

of W. The intraocular lens of a type having two supporting parts is
particularlx preferable, if a discharge froman injector with a smal
di ameter §R"FAK&GTIht8™0 consideration. (0018)

(0018)

According to the second means, the transition part
is extended approximately in a radial direction.
Therefore, there is a less possibility that a peripheral
part and the transition part of the intraocular lens is
interfered with each other when being folded in the
insertion cylinder, thus generating a scratch or failure
in the transition part.

(0019)

According to the third means, the width Ws of the
supporting part is approximately fixed in a range of
C.3mm - 0.6mm in an area between the surface including
the optical central axis and the reference point, and
a surface which is the surface including the optical
central axis and which is formed by 20° with respect to
the surface including the optical central axis and the
reference point. Therefore, almost uniform suitable
flexibility can be provided over an entire body of the
supporting part, thus making it possible to suppress a
pressure small, which is locally applied to the capsula
lentis from the supporting part. Note that here, the
reference point means a midpoint con a boundary line
between the transition part and the supporting part, and
the boundary line between the transition part and the

supporting part means a straight line showing a width
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According to the second neans, the transition part is extended
approximately in a radial direction. Therefore, there is a | ess possibility
that a peripheral part and the transition part of the intraocular lens is
interfered wwth each other when being folded in the insertion cylinder,
thus generating a scratch or failure in the transition part. (0019)
According to the third neans, the wdth W of the supporting part is
approximately fixed in a range of 0.8= - 0.6mmin an area between the
surface including the optical central axis and the reference point, and a
surface whichPi gﬁtHéeéﬁ?rFQ@eWFﬁélhuaffn@h?ﬁef%rbﬁtéalort@ﬁtrrtawamglw whi ch
is formed by 20 mﬁgg%respect to the surface including the optical central
axi s and TRe?fef&r &ifce Pofnt LoThdrer®t €L hacdpsth ains rBPMZSUl R @bPa T E -
flexibilih Oéﬁq be provided over an entire body of the supporting part,

t hus maki é t"‘possi ble to suppress a pressure small, which is locally
applied to the fapsula Iﬁgﬁis fromthe supporting part. Note that here, the

ref erence poi nt™héafid 3§ hiddolit 16nSRadfitddHiA R ithe’ Bt wedie R WéESE¥Ensi ti on

part and the supporting part, and_the poundary |ine between the transition
part and ?15c§u%66>ﬁ itﬂbe ﬁ?sﬁénéeé‘tsﬁa‘iﬁh?%?i REPSTOW hydaP#cdt HS at a

part where the width of the transition part is mnimumsqg as to be equal to
the width'of fh&%‘h%p@?ﬂ:ieﬁglop’éﬂ.ln@oc%? stabillipyal@addi® hat ewe s s
smal l er tha 0”3nq; a re@ﬁlsive force fromthe cggsula lentis to the
supporﬂré%ggFﬁQQ;Vkﬁﬂ, fu ot &FidT%t | APt HE <t abRERt ¥ at tHE dye or
deteriorating the centering, din a case.that W is | arger than 0.6mm
the fl exi %‘?gﬁ? ERAThOL- %E%ob‘?’gienégﬁﬁﬁﬂl%%yp?é&&r%t P64 52 BpBFired to
the capsula,lentis formthe suppartin art is excessively large. Further,
in a casear?%afﬂfhgra‘?fsdsr%ﬂ%nwgﬁg&%n@ﬁgﬁei?dzﬁ%rtm%sgf‘ptshﬁr% +&ngis

possi bi | i that the flexi,bility as an entire body. of the supporting part
i's deteri%%%rpgcg?elfe%@p%aénf%ﬁjaggrrlﬁ ﬁéc&ﬁsiﬁﬁgwn%@ﬁﬁi%n ¢foppher:,

in a case that the aforementioned angle is 20° or less,
there is a possibility that the flexibility as an entire

body of the supporting part is deteriorated.

Best Mode for carrying out the Invention
(0021)

FIG.1 is a planar view of a soft intraocular lens
according to an embodiment of the present invention,
FIG.2 is a cross-sectional view of FIG.1 taken along the
line I-I, FIG.3 is a partially expanded view of FIG.1,
FIG.4 is a view showing an intermediate body in a middle
of a manufacture of the soft intraocular lens according
to the present invention, wherein FIG.4A is a planar view
and FIG.4B is a cross~sectional view taken along the line
A-A. The soft intraocular lens according to preferred

embodiments of the present invention will be described
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FIG1 is a planar view of a soft intraocular |ens according to an

enbodi nent of the present invention, FIG 2 is a cross-sectional view of
FIG 1 taken along the line I-I, FIG3 is a partially expanded vi ew of
FIG1, FIG4 is a viewshowng an internmediate body in a mddle of a
manuf acture of the soft intraocular |ens according to the present

i nvention, wherein FIG4A is a planar view and FIG 4B is a cross-sectional
view taken along the line A-A. The soft intraocular |ens according to
preferred enbodi nents of the present invention will be described

her eaf t ele Xy A tiegferehtd tre ihesacti dgur eshee@o22)gures. As shown in
FIG 1, the soft intraocular |ens according to an enbodi nent has an opti cal
part 1; tMv°4&pporting parts 2 provided at al nbst symmetrical positions
with a central axis 0 of the optical part 1 as a center; and a transition
part provided Beét weeavihd roptfeal rpdrhe 1sadd thet sapportdhglpast 2. In this
intraocular lens, the optical part 1, the support par 2, and the transition
part 3 ark @aidlisl tie IameTdoTdimandrinds apd apbé i bgPallty ¥or hE8, and
therefore this intraocular lens is a so-called one piece type soft

i ntraoculSAHPPeASINDO2BYts 2 pPrarédsstidhl 2patsY §¥meiiedCal a convex
lens with al most a circular shape having radius rl in a planar view The
transiti P PhFEO3S ¥¥FBer GRVaFdlf eoha Podf e PRFGEMI P tnanel y,
froma side edge of the optical part of the transition gﬁrt, in an outer
peri pher &% pard®bt e Fheadt PcklF 3P t L 100 Badiic P 2C WafREr P& weeAgtR&r r ower
in wdth, and at a position where the wdth is the sane as the width (W)
of the s@fottfrhgPFert 2, 2Ashelye SURIHErSiBE &dge: of -t héNsddpofting part
of the transition _part, transition to the supporting part 2 occurs. The
suppor ti Ag- paR P chliag pteUEded 1 SRER 2 napmEE 4s AgSPEIRFSC t BREr d t he

optical part 1 fromthe vicinity of
2, and the transition part 3 are made of the same soft

material and are integrally formed, and therefore this
intraocular lens i1s a so-called one piece type soft
intraocular lens.

(0023)

The optical part 1 is formed of a convex lens with
almost a circular shape having radius rl in a planar view.
The transiticn part 3 is risen ocutward from a root of
a large width, namely, from a side edge of the optical
part of the transition part, in an outer peripheral part
of the optical part 1, in such a manner as belng narrower
in width, and at a positicon where the width is the same
as the width (Ws) of the supporting part 2, namely, at
the side edge of the supporting part ¢f the transition
part, transition to the supporting part 2 occurs. The
supporting part 2 is provided in such a manner as being

folded toward the optical part 1 from the vicinity cof

12



the side edge of the supporting part of the transition part 3, and extended
by a specified distance with a fixed wwdth (W) and thickness (Ts). Note
that the width W of the supporting part 2 is preferably set to the

thi ckness Ts or less of the supporting part 2. Thus, a possibility of

twi sting the supporting part 2 can be reduced. Note that the thickness of
the transition part 3 is Tmwhich is thinnest at an end portion close to
the optical part 1 of the transition part 3, and is al nost the sane

t hi ckness,_Ts as the éhlckness of the supporting part 2 at an end portion
close to tHE Sdpiforid %y 6£th23 ogfuffﬂ’i@rttrlé]r%lﬁﬁ”éﬁ Eértth:? q?\a%sééwfbf a

refractive_index 20 diopter and Ts = 4mm 24) Next ,
struct ur 826F heagap%%gﬁpﬁ&dpé’rﬁ aZSQﬁ(Tlt%’ee?’r%hﬁtain@r? b’&rtth 3 &f&<fescri bed

in detail, ference tq FI G 3. Here oints P1L and P2 are set,

whi ch aré” f'ﬁ% I"ﬁst é Ehécdﬁ??/ést K&t par tW?€6n§h§tprtcﬁ¢Hél§f:htﬁ@
transition | %I anar view s segarated froma circle having radius
rl which %F %?81r L& DIPRRE dptita IRt AP K I ptandP i ew at the

root of t@gtransml%o Cg %3 Then, the rise of the two_profiles is

obser ved, " Wh° J:(l?epsasft Ti%h HBER MirdiHe GFURRBT{LrAIEiR3 bR %artTﬁulsn &n

appear ance_ of %r alvutsg cg:rve out Warq_'LI with points Pl and P2 as hase
points. (D025}P1ILY OFnEviFbiadnitt pﬁilﬁtqultla’égapﬁd%te POFART iRt he
curve with curv radius Rl, and point P3 et as an,end point of this
curve. Not@ that T L= bt Rtk BPHRAAS of O & T wechen Bedtieq

Mean e, the curve with int P2 as abase

out si de el‘n?pt' ca 0
poi nt ISO% He® cuf ve kqh %géﬁﬂ%g\?aﬂitugnl??n aﬁ’&’rdb]i?ﬁl ‘ighols§ $& &€ an end
fﬁ'e“zuffveémﬁ%g;rﬁar TSP, R RETEE O TR L
PRt USRS R AT AR
as a Stmﬁ E@'Etaé’éﬁhé%de@%¥¥fgﬁtcfgsé go %ﬂg supﬁgéggmg]part

2 of the transition part 3. In a case of a refractive

index 20 diopter, Tm = 0.2mm and Ts = 0.4mm.

(0024)

Next, structures of the supporting part 2 and the

transiticn part 3 are described in detail, with reference

to FIG.3. Here, two points Pl and P2 are set, which are

the points where a curve that partitions a profile of

the transition part 3 in a planar view is separated from

a circle having radius rl which draws the profile of the

optical part 1 in the planar view at the root of the

transition part 3. Then, the rise of the two profiles

is observed, which partiticn both widths of the

transition part 3 in an appearance of drawing a curve

cutward, with points Pl and P2 as base points.

(0025)
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(0026) Further, there is formed a curve with curvature radi us R3
with point P4 as a start point, being a curve that rises in a direction of
a tangent line in contact with the curve with curvature radius R2 at this
point P4, with a convex direction set to be opposite to a convex direction
of the curve with curvature radius R2, with point PS as its end point.
Further, there is forned a curve with curvature radius R4 with the point P5
as a start point, being a curve that rises in a straight line direction of
the straight |ine portlo his. ith a convex direction set to

be the sane as 4 conveX“Hi %?13’ Iiea%l?r és\ﬁ PRI V& GPé FEAMEs RL,
(o027 " PLeb e '“?ug%‘ﬂa%'w AN LB SIS TR TR 0T B O
2 tangento?t ﬁéa?onfacot PEcfUl T « AEoEGr 0 { ARk bre. Pt G2Ra at this
O the CUPYEVHECH SOy A Ure Cradi D TR0 G0 T HE 501 vt <P a% *?P%"%%%%%ﬁlﬁ?c“ .
2 start é?ﬁ%e ' ?“g P Pet bhoe Mo ol R EEA G ot A=FaRBRRE 11 ne i n
cont act SUrve w pl curvature radi s R4 t th| 0| n 7, Wwth a
convex di rec¥| on st ?o be'lt {8 Te5he A8 5acchfn rr@@t Eél dirve with
Cove VAR S B o Eae R LB T B0 T B
pOI nt 225%%5 g@a_ncélé %W c %Ovzes}z s'# pE gogvlasf[c? %e %e&%l\\@gnwgghnéoli%tand

Pl as a base point. Next, a straight line portion with

point P5 as an end point thereof is formed as a tangent

line in contact with the curve with curvature radius R1

at point P3 with this point P3 set as a start point. 1In

this embodiment, R1 = 0.,75mm, R2 = 2.25mm.

(00286)

Further, there is formed a curve with curvature

radius R3 with point P4 as a start point, being a curve

that rises in a direction of a tangent line in contact

with the curve with curvature radius R2 at this point

P4, with a convex direction set to be opposite to a convex

direction of the curve with curvature radius R2, with

point P5 as its end point. Further, there is formed a

curve with curvature radius R4 with the point P5 as a

start point, being a curve that rises in a straight line

direction of the straight line portion at this point P35,

with a convex direction set to be the same as a convex

direction of the curve with curvature radius R1, with

14



the transition part 3 is w, and a wdth in an intermedi ate part of the
transition part 3 is Wn and a width of the supporting part 2 is W. In
this enbodiment, Wr= 0.63nm W = 0.4mm In addition, W is preferably
0.3mmto 0.6nmm Further, Wnis preferably 1.5 tinmes to 3 tines of the width
W of the supporting part. In a case that Wn 15

point P7 as its end point. 1In this embodiment, R3 = 0. 7mmn,
R4 = 0.3mm.
(0027}

Further, there is formed a curve with curvature
radius R5 with point Pé as a start point, being a curve
that rises in a direction of a ftangent line in contact
with the curve with curvature radius R3 at this point
P6, with a convex direction set to be the same as a convex
direction of the curve with curvature radius R3, with
point P8 as its end point. Further, there is formed a
curve with curvature radius R6 with point P7 as a start
point,beingeacurvethatrisesjj)adirectionofeatangent
line in contact with the curve with curvature radius R4
at this point P7, with a convex direction set to be the
same as a convex direction of the curve with curvature
radius R4, with point P9 as its end point. Then, a smooth
convex curve is formed outward between point P§ and point
P%. In this embodiment, R5 = 4.75mm, R6 = 4,35mm.
(0028}

Here, a distance between point Pl and point P2 of
the transitionpart 3iswl, and a width in an intermediate
part of the transition part 3 is Wm, and a width of the
supporting part 2 is Ws. Inthis embodiment, Wm=0.63mmn,
Ws =0.,4mm. in addition, Ws is preferably 0.3mm to . 6émm.

Further, Wm is preferably 1.5 times to 3 times of

the width Ws of the supporting part. In a case that Wm
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is less than 1.5 times of W5, the strength of the transition part is
weakened, thus possibly inducing a problemthat the front side supporting
part is twisted in the injector insertion cylinder, or the front side
supporting part is sandwi ched between the optical part and the inner wall

of the cylinder. The intraocular lens is inhibited from passing through the
injector insertion cylinder, in a case that Wn exceeds 3 tinmes of Ws.

(0029) Further, width Wnin the internediate part of the transition
part 3 is defined as follows. Nanely, first, the optical part side edge of
t he suppdriihgsparthad inSottHerefwpds W hetsgppdrisngtparat stde edge of the
transition part 3 is located at a part where the width of the transition
part 3 i BEDS TR TeRMETt Adt WS KSN@ehi relu s P& ot it YWAEB1 @1 BEr &i ght

i ne that connects the point P4 and the point 04, and the curve with

curvat ur @ T2 88 R adr & 1t BF 98¢t &dl I t hUBREH totheér PatHe ioitit 1 8€Bei ng a
curvature center between curvature radius R3 and curvature radius R4, and
at this tithethet F&IFTRTPFné At | 80 Seat BydEE ra FUphBEt fiP Par t1SPde edge
of the transition part 3 or at a transition part side edge of_the

supporti RPRPRPE 2Ny FURDY 1S SaWﬁWﬁﬂ%ﬁﬁnPe&W?¢ﬁst§ﬁr%@%ﬂc¢in%aPEK3 is
defined as K, and the point Kis set as a reference point of the

suppor t i ig* P&ite dirde edagel bk hé e FARSITEBR - paf P31 PTHAP Creg§&r HERG a
circle with central axis O of the optical part las a center, a radius of
this cird%ipdsidt hgefnf 66§hPERE IPod ﬁthwgggewﬁeanﬁq@r T 8lefrcl e
wth radius r2 satisfying r2 = (rl +r3)/2, with the central axis 0 of the
optical partiRdss a identef2san betaddudcethén, > pbiReS viher¥Sthis circle
and a profile |line of the transition part 3 are intersected, are defined as
M and 14208 this time, length Wnof a straight |ine KLK2 corresponds to
awdth in a mddle of the transitjon part 3. In this enbodinent, rl =
3.00mm r3 = AF96rMeF2 HiglEn i Vil EhE. 63mATTRE3RES PRt hrER&r, an
angle O is defined to be fornmed hy surface Si_including the central axis
0(opt i cal® "B $F L™ RE pthh ¢&I “Bart Hhd § HE PoP1E -K, NGRP SUr fatBS52 whi ch
is the surface including the, gptical axis in contact with oing P9 of atip
of the sUpportRngCpar PaX Tt 157 ¢Ri §98F0Odi etk , S WPPOXAIP NoR &T £har 8™, . . 05_0m
is preferaQLe. Here, Os = 35.0, and On=50. In a case that 0 is |l ess than
35, a suffitSent ctract NEetWaRC thd apRAF 5 Perits sS4AE the SUfporting part
can not be obtained, thus deteriorating the stability of the intraocul ar
lens in tHEERPEGCE Rt Fs? oF d&FR TBHafitng ﬂﬂ?%eﬂ%@ﬁﬁh&h?lWﬁgtéapsula
lentis. Wien 0 exceeds 50, there is a possibililg that th frong si de
supporti&f;ﬁﬂ? fgansition part 3 is Ws. This means that K3 1s

defined as a point where a straight line that connects
the point P4 and the point 04, and the curve with curvature
radius R4 are intersected with each other, the point 04
being a curvature center between curvature radius R3 and
curvature radius R4, and at this time, straight line P4K3
is located at a supporting part side edge of the
transition part 3 or at a transition part side edge of
the supporting part 2.
(0030}

A midpoint of this straight line P4K3 is defined

as K, and the point K is set as a reference point of the
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twisted in the injector insertion cylinder, or the supporting part is
sandwi ched between the optical part and the inner wall of the cylinder, or
the rear side supporting part is tangled in the plunger. (0032)

Further, the point P8, being an outer peripheral endofthe supporting part
2, is located onacircle having radius r4 with the central axis 0 (optical
axis) of the optical part 1 as a center. In this enbodinent, r4 = 6.25mm
Further, when a distance between the central axis 0 of the optical part 1
and a reference point K of the supporting part sjde edge of the transition

part 2 isSUBPPASH B PLLE HidQictaned Ehsstegusi it dotnearidPus F8eMand in
this enbodinent, L =r3=4.50mm Here, 3.75mm L < 4,25mmis preferable.
(0033) Te92TARNg AseliERdte [Vi5NsKEitera thafis Bt the ppdFeilng part
needs to be relatively |onger. Therefore, there is a possibility that the
front si d&®Ebppdrt? r‘l’gélrb%‘?ff'i% HARSERPT e Cilg Tt &1° T TR et RROBYIN nder
or the sqﬂgortinﬁ ggrx kf ﬁand i ched_between the optical part and the inner
wal | of theS&TINEer,> D9t heFéaf Sside sdppoht iinGipafte it tangRedisn t he
plunger. Further, in a case that L is _|onger than 4.50mm the supporting
part is r%#a??gél %ShoPt & ,“angfé §uF?@c?gntw&6ﬁld%?ebéfﬁﬁéﬁa%héxéébsula
lentis aqgo%hgh%qgggg%gﬂgpart]_aseacentery can be assumed. Then,

points where this circle and a profile line of the

transition part 3 are intersected, are defined as K1 and

K2. At this time, length Wm of a straight line KI1K2

corresponds to a width in a middle of the transition part

3. In this embodiment, rl = 3.00mm, r3 = 4.06mm, r2 =

3.53mm, Wm = 0,63mm.

(0031)

Further, an angle 8 is defined to be formed by
surface S1 including the central axis O(optical axis)
of the optical part and the point K, and surface S2 which

is the surface including the optical axis in contact with
point P% of a tip of the supporting part 2. 1In this
embodiment, 6 = 44.%°, Note thatfOs <0<0m is preferable.
Here, O8s = 35.0°, and 6m = 50°. 1In a case that 0 is less
than 35°, a sufficient contact between the capsula lentis
and the supporting part can not be obtained, thus
deteriorating the stability of the intraocular lens in
the capsula lentis, or detericrating the centering in
the capsula lentis. When 0 exceeds 50°, there is a

possibility that the front side supporting part is
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part can not be obtained, thus deteriorating the stability of the
intraocular lens in the capsula lentis or deteriorating the centering in
the capsula lentis. (0034) FIG5 is a view showing a state that the
i ntraocul ar | ens 100 according to the enbodi nent of the present invention
is inserted into the injector 300. As shown in FIG5, the intraocular |ens
100 is folded into two, and is inserted into the injector 300 fromthe
insertion opening 301. In this case, since the |length of the supporting
part 2 of the_ intraocular |ens 100 of this enbodi nent has a suitable | ength
and a suit%bPESA ek bi st iR BEEL 0Lt Het $ RiE F46SUI QY L FBAS Toan® pasd e hr ough t he
i nsertion c%linder of the injector 300 snmpothly wi thout tw sting the

supporti C p gh<t

NYUBRPE L1 BcREET oF S FYbRP S fS tWihRRNpaSS AP thFdligRatte
insertion cylinder, and can be discharged into the e excel lently. (0035)
The soft ?%%r&&ﬁn%ﬁn?§n¥%&fmo hﬁi%ngﬁgﬂﬁﬂ??s ﬂﬁn%&ﬁn{ﬁéa &3 “fescri bed
bel ow. Nanely, surface_ formation chinjng for formng a curved surface,
bei ng thés%B¥PE 9 r PACE S tharg r%?n&gﬁhﬁfl%?gﬁﬁﬁ the transition part
3, is appLéﬁgz o front and rear surfaces of a raw material 10 whose pl anar

viewis s 'n FIG 4A, by using a precisive lathe machine. FIG4B is a
cross-sectional_view of the raanatggéaJ 10 after processing, taken al ong

the line A-A A ShBRA /i TH1RePPLglr & 81 nREOPE &t PAFET1 A% FBRAEE lon t he
curved §q£f ce %hat Eorns ailensé and a c ncentric portjon.that forms the
support i ngngéjq 29 §UPH U AR A P%d'atl SUPFEcE D 8 aaC:bBFlliegﬁaYﬁ&tg f or ms
changed 116 & PAGF s “ah Y oct FonCSRECE L R LTHG 4BBYd-escHibad HF Sreps can
Tachi ni ngRaACES RUTT br hed By CRETVRG Ui 1 A" dFsc EhaRed S nhflert al 10
ine in MG SRy JaTEh M NITHG B60ad et s, PRRIGS S Sorte s neFdocul ar
uppor L1 K5t pare ARd T Ho COHTH CAL HAFE fr G Gte KT hg L8 Sacke SPROK: e
the. cur 1 306 of UBRG Ly HPG: PRarh 54t cBloB6 Crac fekt TS B TFoBred gl ase.
oL net 2% 2rE Rk T o o LR Lo e (BRIl A0 seltueE

r3, and in this embodiment, L=r3 = 4.50mm. Here, 3.75mm
£ L £ 4.25mm is preferable.
(0033}

In a case that L is shorter than 3.75mm, the
supporting part needs to be relatively longer.
Therefore, there is a possibility that the front side
supporting part is twisted in the injector insertion
cylinder, or the supporting part is sandwiched between
the coptical part and the inner wall of the cylinder, or
the rear side supporting part is tangled in the plunger.
Further, in a case that L is longer than 4.50mm, the
supporting part is relatively shorter, and a sufficient

contact between the capsula lentis and the supporting
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FIG7 is a partially expanded planar view of the soft
52??gécular | ens according to other enbodi ment of the present |nvent|?n.
The soft intraocular |ens according to other enbodi nent of the presEPG-7
invention will be described, with referenpe to FIQ.?. A§ shown in : ’e
the soft intraocular lens according to this enbodinment is a one-plec$_nyp
soft intraocular Iens, which also has the optical part 1, two suppgrbl ?he
parts 2, and the transition part 3, and they are integrally forne y

[ [ ' he structure
f i®dn apg e ta §t tur phe same as.t _ _
zﬁnfhzoagoggﬁsatio%ed enggﬁiﬁgﬁgfigﬁit%ggéfésakﬁﬁﬁﬁﬁﬁgﬁggf é%%gt point is
expl ai ned andb&mgewpl@ﬁaﬁhgniggggggh§ggelggéﬂiAs%ﬁgnééﬁgalénggﬂhﬁéﬁt e
Different points of this enbodiment from the aforenentt ea Fmo T
val ues of o2 d@ddﬁioaa@i&nfcmécc%bﬁa%fiﬁgd 34 e D55 EgniRo B9
part 2 and the transition part 3. In this enbodi nent, = - oommrand
4.00mm Futébed,) in the transition part 3, curvature radius 0

curve with point pl as a base point and point 3 as an end point is

expressed by Rl EI©.86m9a and CuhvAl Ukg 4 adi pis. B3, of éﬂ]gécr%}’%\é@&g@ginm P2

as a base point and point P4 as an end point 1S expresse
lens 1090 according to the embodiment of the present
invention is inserted intc the injector 300. BAs shown
in FIG.5, the intraocular lens 100 is folded into two,
and 1s inserted into the injector 300 from the insertion
opening 301. In this case, since the length of the
supporting part 2 of the intraocular lens 100 of this
embodiment has a suitable length and a suitable
flexibility,etc.,theintraocularlenscanpassthrough
the insertion cylinder of the injector 300 smoothly
without twisting the supporting part 2 located on the
front side when passing through the insertion cylinder,
and can be discharged into the eye excellently.
(0035)

The soft intraocular lens with this structure is
manufactured as described below. Namely, surface
formation machining for forming a curved surface, being
the optical surface 1, the supporting part Z, and the
transition part 3, is applied to front and rear surfaces
of a rawnmterial]i)whoseplanar'viewjisshownjleIG.4A,
by using a precisive lathe machine. FIG.4B is a

Cross-sectional view of the raw material 1C after
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(0038) Curvature radius R4 of the curve with point P3 as a start
point and point PS5 as an end point is expressed by R4 = 0.40mm and .
curvature radius R3 of the curve with point P4 as a start point and point
P6 as an end point is expressed by R3 = 0.75nm Here, an end point of the
curve with point P5 as a start point is point 210, and its curvature radius
Is RS = 4.5mMm Al so, an end point of the curve mnth point 25 as a start
point is point 29, and its curvature radius is R6 = 4.10mm (0039) Then, a

curve W1 paraglune, s adluen LWL BpLn} SO s a0 £OBOLN I, (OUIES,

directionfigure, the optical part 1 is formed on the curved surface
that forms a lens, and a concentric portion that forms
the supporting part 2 is formed into a flat surface, and
a portion that forms the transition part 3 is formed into
a curved surface whose thickness is changed in a radius
direction. Note that the above-described all steps can
be performed by cast-molding, or the steps up to the
surface formation machining can be performed by
cast-molding. A disc-shaped raw material 10 thus
machined is cut-out into a shape of the intraocular lens
shown by dot line in FIG.3A by using a milling device,
etc. Thus, the soft intraocular lens is obtained.
Further, in order to improve visibility, or prevent the
supporting part and the optical part from sticking to
each other, the surface of the supporting part, or the
surface of the supporting part and the surface of the
transition part can be machined like a frosted giass.
Note that as a soft material that forms the raw material
10, soft acryl, hydrogel, or silicone, etc., can be used.
{0036)

FIG.7 is a partially expanded planar view of the
soft intraocular lens according to other embodiment of
the present invention. The soft intraocular lens
according to other embodiment of the present invention

will be described, with reference to FIG.7. As shown in
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in contact wwth the curve with curvature radius R6 at this point P9, with
the sane convex direction as the convex direction of the curve with

curvature radius R6. In this enbodinent, R7 = 1.50mm Al so, a curve with
curvature radius R8 with point P12 as an end point is formed, which is a
curve with point PIl as a start point, rising in a tangent line direction

in contact with the curve with curvature radius R7 at this point PIl, with
opposite convex direction to the convex direction of the curve with
curvat ur epkadius nbodi The_point. 12 is a tip
of the sup%grtl nngart t|nl% nf"g&u :Ehlgnssur?%‘égrd&&%d?% e opti cal

0. d 0=.4.60,, which
?ljlrfsace i ncF%gf ﬁ%&? re(_a%zeatr r%{ RIEEE atn}élplﬁgg’é)létg ES%&‘F‘{%r rTEggrnésn‘entl oned
t 21 f | t 0 ti | d
Bglsgl ng thr oug Ssug %r%ﬁ%e glcc)ln%t r?)oi i ﬁé:/\dgflﬁp Jfg%l@a)ggga Stnart

poi nt_and, poi,nly feﬁ?afra@lseln@ BRI Bl 1 O, aa%urf e, i neluding. Lhe qpti cal

axis 0 is a stra I ne por ion,” "and a’ clrve and

the pointe S’Efﬁe'dSBt?fEfB%t%adéVStht %acggvex shaglgﬂ;)\tj1‘:Iél\/\/a|srlsic:ﬂ)92 {’géta The

transition part ocate n an area etméen artitions

rnoo i SRS U SOt aL P LB A UG el veen e
aforementioned embodiment, and therefore mainly a
different point is explained and an explanation for the
same point is omitted.

{0037)

Different points of this embodiment from the
aforementioned embodiment are values of r2 and r3, and
specific shapes and dimensions of the supporting part
2 and the transition part 3. 1In this embodiment, r2 =
3.50mm and r3 = 4.00mm. Further, in the transition part
3, curvature radius Rl of the curve with point pl as a
base point and point 3 as an end point is expressed by
Rl = 0.86mm, and curvature radius R2 of the curve with
pointP2 as a base point and point P4 as an end point is
expressed by R2 = 0.75mm.

(0038)

Curvature radius R4 of the curve with point P3 as
a start point and point P5 as an end point is expressed
by R4 = 0.40mm, and curvature radius R3 of the curve with
point P4 as a start point and point P6 as an end point

is expressed by R3 = 0.75mm. Here, an end point of the

21



internediate part of this transition part 3, length Wnof the straight |ine
K1K2 is expressed by Wn = 0. 66nm when points are defined as K1 and K2 where
the circle with radius r2 and right and left profile lines of the
transition part are crossed with each other, and this length Wnis the
width of the internediate part. The reference point Kis a point on the
circle wwth radius r3, being a mdpoint of the straight |ine 1<11<2.
Straight line 1<31<4 that partitions the boundary between the transition

part 3 andudhecSURRY tddgnpapk 24 S, a i ght: 1. ne_show ng idth of a
part where the width opf the transi tsai oné%cl)g?t %%llrlsﬁ ng?r \%é“sntnc, @E&hgapﬁle wi dt h
W which iisx £l@sevhe e ©opgigal jRakty L f. su rti part 2..An area

of the wwdth W extends to an aréa t hat gbﬁ%@@fs %g%ﬁ?sggkfﬁﬁ%iﬁ§}n§nd t he

width is griadusd lyutaeger tthhes f¢ om towar ULy d€ading { Xi mum
width Wi = 0.80mm at a part ?Iose to the t?%E%?tthglgﬂbgﬁi |nbg%g? 2. 1In

this casearangl esOrusy£xpressatii By M =R85=94"."*’1id”1§‘rp]i s an angle fornmed by
a surface including the central axis 0 and passing fough m dpoi nt K5 of

strai ght [(ioe3$BP9, and a surface including the central axis 0 (optica
axi s) and passing through the
Then, a curve with curvature radius R7 with point

P11l as an end point is formed, which is a curve with point
P9 as a start point, rising in a tangent line direction
in contact with the curve with curvature radius R6 at
this point P9, with the same convex direction as the

convex direction of the curve with curvature radius RE.
In this embodiment, R7 = 1.50mm. Also, a curve with

curvature radius R8 with point P12 as an end point is
formed, which is a curve with point P11 as a start point,
rising in a tangent line direction in contact with the
curve with curvature radius R7 at this point P11, with
opposite convex direction to the convex direction of the

curve with curvature radius R7. In this embodiment, RS

0.40mm. The point 12 is a tip of the supporting part
2 in contact with a surface including the optical axis
O. Anglebis expressed by 6= 4.60° which is an angle
formed by a surface including the central axis O and
passing through the aforementiocned pocint P12, and a

surface including the central axis O (optical axis} and
passing through the reference point K. A portion with

point P12 as a start point and point P13 as an end point
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reference point K (0041) _ _
particularFy expanding the tip side of the supporting part,

According to this enbodi nent, by

[ [ [ d into the eye,
lens can be stably held in the eye after being inserte
possibility of tangling of the supporting part can be reduced, thus

allowing a snooth passage of the lens. Industrial
i nvention can be utilized as an intraocul ar

pr esent

into an eye and fixed thereto after a total

| ens. Bri ebnDessnirftaon QﬁclhaiQ@VﬂH‘egsoﬁggﬁ%)l axis 0 is a straight

line portion, and a curve between the point P13 and the
peint P10 is a smooth curve with convex shape outward.
{(0040)

The transition part 3 is located in an area between
curve P1P2Z that partitions a root, and straight line K3K4
that partitions a boundary between the transition part
3 and the supporting part 2. Regarding a width of the
intermediate part of this transition part 3, length Wm
of the straight line KI1K2 is expressed by Wm = 0. 66mm
when points are defined as K1 and K2 where the circle
with radius r2 and right and left profile lines of the
transition part are crossed with each other, and this
length Wm is the width of the intermediate part. The
reference point K is a point on the circle with radius
r3,beingeamidpohﬂ:ofthestraightlineK1K2. Straight
line K3K4 that partitions the boundary between the
transition part 3 and the supporting part 2 is a straight
line showing a width of a part where the width of the
transition part 3 is narrowest, being the width Ws which
is close to the optical part 1 of the supporting part
2. An area of the width Ws extends to an area that
connects points P8 and P9, and the width is gradually
larger there from toward the tip, leading to a maximum
width Wn = 0.80mm at a part close to the tip of the

supporting part 2. In this case, angle On is expressed
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the intraocul ar

and a

Applicability (0042) The
| ens which is inserted

extirpation of a crystalline



i | anar view of a soft intraocular |lens according to an
Zhggéihzn? gf the present invention. FIG 2 isa pross-sectlongl yleM/?f
FIG1 taken along the line I-1. FIG3 is a partially expande ylewo_ddIe
FI G 1. FIG4 is a view showing an internmediate body in a m
of a manufacture of the soft intraocular lens according to the prese'[l_tonaI
invention, wherein FIG4A is a planar view and FIG 4B is a_cross-sef |that
view taken along the line A-A FIG5 is a view showi ng a state

i ° i @@? [ fi.t.h Ry egent i nvention
an intraochlya®r ens2100°ageardi ngst @ramn odisnBnte §F pihe PIe L,
is inserted into an injector 300. IG6 is a vi wshownagstate

that an i gggéd&ﬂmglﬁset%nilgf?;? :égﬁﬂeg‘gghsdié%é\sﬁﬂéﬁégéhﬁﬂieﬁggo%ﬁ@e
 nt ?228& ak 5| eifs seeai dhng Ition et her ssnhadi ments 10f £ 4 Be RMeSIENG 1 hgventd on.
central axis 0 (optical axis) and passing thrcocugh the
reference point K.
(0041)

Acceording to this embodiment, by particularly
expanding the tip side of the supporting part, the
intraocularlenscanixastablyheldin1ﬂuaeyeafterbeing
inserted into the eve, and a possibility of tangling of

the supporting part can be reduced, thus allowing a

smooth passage of the lens.

Industrial Applicability
(0042)

The present invention can be utilized as an
intraocular lens which is inserted into an eve and fixed

thereto after a total extirpation of a crystalline lens.

Brief Description of the Drawings
(0043)
FIG.1 is a planar view of a soft intraocular lens
according to an embodiment of the present invention.
FIG.2isacubss—sectionalviewofETG.ltakenalong
the line I-T,

F1G.3 is a partially expanded view of FIG.1.
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Description of Signs and Numeral (0044) 1Optical part 2Supporting part
3Transition part CLAI M 1. A soft intraocular lens, which is a

fol dabl e i ntraocul ar | ens, conprising: an optical part;

FIG.4 is a view showing an intermediate body in a
middle of a manufacture of the soft intraocular lens
according to the present invention, wherein FIG.4A is
a planar view and FIG.4B is a cross-sectional view taken
along the line A-A.

FIG.5 is a view showing a state that an intraocular
lens 100 according to an embodiment of the present
invention is inserted into an injector 300.

FIG.6 is a view showing a state that an intraocular
lens 200 of patent document 1 is inserted into the
injecteor 300.

FIG.7 1s a partially expanded view of the soft
intraocular lens according to other embodiment of the

present invention.

Description of Signs and Numeral

(0044}

1 Optical part

2 Supporting part
3 Transition part
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a plurality of supporting parts provided on the outside of the optical part
for holding the optical part in an eye; and a transition part

provi ded between the optical part and the supporting part, wherein
the optical part, the transition part, and the supporting part are
integrally fornmed and nade of the sanme material, with | RHD hardness t hereof
being 40 to 60, wherein distance Lis in a range of 3.75mm 4. 50mm
which is a distance froman optical central axis of the optical part to a
reference point of a supporting part side edge of the transition part, and
an angle Qs in a range of 35- 500, which is forned by a surface including
the opticakrgedral axis and a reference point of the supporting part side
edge of the transition part, and a surface including the optical central

axis and in conach wdh a;hihAlchhe SUpROCtingparty with & pideh of the

transition part being larger than a wd e supporting par and a

w dth Wn of +t-he 4§ ansi tiQn part it} 8. M ddl e of the optical part side edge
and the supporting parF sige eﬁ%ﬂ“@?f%ﬁé transition part beingl.5 tinmes to

3 times of a\M&%hopgﬂgajhga§%gporting part. 2. The soft intraocul ar
| ens according to claim1, wherein the transition part is extended toward

outside in appgpxﬁgg&ghﬁjgyrggi@aﬂgéégggkﬁgﬁa?ﬁgﬁ 6@§%¥I?§dSQL§ {H%raocular

| ens according to claim1l or 2, el n € supporting part

i s approxbirtelde Gixedd %_&{@QQE?QEtOf%%blgn iy aé‘%éﬁ%%lb. Lueen a
en 1

surface including the optical ¢ ral axis an reference pornt, and a
surface whhchn & Jde sHiface including the optical central axis and which
is formed by 200 with respect to the surface including the optical central

axis and the ref erente; PObRlpart provided between the optical part
and the supporting part,
wherein the optical part, the transition part, and
the supporting part are integrally formed and made of
the same material, with IRHD hardness thereof being 40
to 60,
wherein distance L is in a range of 3.75mm - 4, 50mm,
which is a distance from an optical central axis of the
optical part to a reference point of a supporting part
side edge of the transition part, and an angle 0is in

a range of 35° - 50°, which is formed by a surface including

the optical central axis and a reference point of the
supporting part side edge of the transition part, and
a surface including the optical central axis and in

contact with a tip of the supporting part, with a width
of the transition part being larger than a width of the
supporting part, and a width Wm of the transition part

in a middle of the optical part side edge and the
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4. The soft intraocular |lens according to any one of clains 1 to 3, wherein
there are two supporting parts.

supportingpartsideedgeofthetransitionpartbeingl.S

times to 3 times of a width Ws of the supporting part.

2. The soft intraocular lens according to claim
1,whereinthetransitionpartisextendedtowardoutside

in approximately a radial direction.

3.The soft intraocular lens according to claim 1
or 2, wherein the width Ws of the supporting part is
approximately fixed in a range of C.3mm - 0.6mm irn an
areabetwem&asurfaceincludingtheopticalcentralaxis
and the reference point, and a surface which is the
surface including the optical central axis and which is
formed by 20° with respect to the surface including the

optical central axis and the reference point.

4. The soft intraccular lens according to any one

of claims 1 to 3, wherein there are two supporting parts.
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