| NTRAOCCULAR LENS Technical Field ------- [ 0001] The
present invention relates to an intraocular |ens

whi ch enabl es suppressing contrast deterioration due
to an optic decentration which occurs when the
intraocular lens is inserted into an eye. Background
[0002] An intraocular lens is inserted, for vision
correction, into an eyeball after renoving the
crystalline | ens dygincatiapact. st he Iike. A
spherical design is the mainstreamof the current
optical designs for an intraocul ar |ens, because the
desi gn has nmany functions required for an intraocul ar

lens noderately, igeg8ashd NRALhACtUre, and is
conveni ent for managing powers. However, an

[obpLnaocul arHensriserd SPnbeinrd sleveboped i th an
attention being paid to a specific function and with

infPadicifoFr eBhanGingchhe ndsneli epphestesinatogiealst
trends for enhancenent of such specific function can

dePErgloasst {bgdaliat @ of We byRese addéntidatiéhemlich occurs
directed to enable an eye to see both near objects
whéRd +disSt BREL 2R ELAS. 1Ehes SEsOoRd sldetdlai Sntd r&st eget.o
enabl e an eye to see an object nore clearly. [0003] A
typical intraocular lens of the first trend as
descri bed above is a multifocal intraocular lens, in

whi ch the optical regipaceigrtdignantraocular lens is

[0002] An intraocular lens is inserted, for vision
correction, into an eyeball after removing the
crystalline lens due to cataract or the like. A
sphericaldesignjj;themainstream<ﬁfthecurrentoptical
designs for an intraocular lens, because the design has
many functions required for an intraocular lens
moderately, is easy to manufacture, and is convenient
for managing powers. However, an intraocular lens is
also being developed with attention being paid to a
specific function and with an aim for enhancing the
function. The technological trends for enhancement of
such specific function can be classified into two types.
The first trend is directed to enable an eye to see both
near objects and distance objects. The second trend is
directed to enable an eye to see an object more clearly.
[0003] A typical intraocular lens of the first trend

as described above is a multifocal intraocular lens, in



divided into a plurality of zones, wth each zone
having a power distribution for seeing near objects,
a power distribution f or seeing internediate

obj ects, and a power distribution for seeing distance
obj ects, respectively. The optical designs thereof

di ffer depending on which distance priority is given
to. In any of the designs, however, the quantity of

whi&8Nk phi &Qtﬁefaqrsrégehnzw chs SRS cRaMRAredn W th

a case of spherical lens which captures light wth
dl\;f&eﬁn&hrt% l eBiurAaQ‘lft?eéfl Eone%esmlttql ahéRCLEA8CHaving

vi si bl e range, contrast of such lens 1is deteriorated
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i nvention described in Patent Ddcument 2 ~is based 0n

dlékfighﬁyoﬁ?ﬁﬂp@égﬁﬁéHd¥@fﬁEﬁlg¥é%@ﬂﬂbt%h%umiapower

i nventi on does not cover all of near, internedi ate,

dl@?glg'u%tﬂpﬁefofts &84 digr aek%ﬁ& %@yég%sa We@;eﬁectlvely

vi si ble range conpared with a spherical |ens, for

Th@xagmf%af”gEngh§nbﬁggggﬁe@£@ﬂg f&@ﬂénﬁyhﬁe@ﬁ which

VI SIon less to say, an Int raocul ar | ens
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contrast conparéd spherical |ens.
hoJ:le@egI hetfh%aagrarpt ieghpd QLgi’ng: WE%.(?&?CQHQeItsr efdchS zone

based on the concept which is dramatically opposite

is t&n%ffe%oeeﬁlfi)taloédt@ftﬁ' ddattend a Mei@catlh@.ens which

nology 1S directed to I nprove contrast whi |
ca%@%&*' efd j[fghtth%rlsﬂﬂetﬁfe tdher vigi Bled & anges X\Vl%ﬁllt

erical intraocular lens is inserted into an eye,

de§89@% an increased visible range, contrast of such lens
is deteriorated (for example, see Patent Document 1).
[0004] An invention described in Patent Document 2
is based on a similar technological concept. Although
the invention does not cover all of near, intermediate,
and distance, it is directed to provide a wider visible
range compared with a spherical lens, for example, with
an enhanced depth of focus for near vision. Needless to
say, an intraocular lens according to the invention
results in a deteriorated contrast compared with a
spherical lens.

[0005] On the other hand, a technology of the second
trend is based on the concept which is dramatically
opposite to the concept of the first trend. That is, the

technology is directed to improve contrast, while

sacrificing the size of the visible range. When a

o



poi nts are not concentrated on the retina because the
aberration of the cornea itself and the aberration of
the intraocular |l ens are overl apped with each other.
The second trend is directed to reduce the
aberration. The spherical aberrations of the cornea
and of the intraocular |lens increase, with increasing
radial distance fromthe optical axis. That is,
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le1f awdth of alight ray entering the éye 1s
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ray is large. For exanple, a driver has a pup

ab@fﬁggi negﬁakﬂé)é%rﬁ%%wf¥seiga%ﬁ%:%ﬂ31W@%&§Apgon of

drives a car at night. Such pupil dianeter is greatly
thé‘ffﬁ@fégc@iéf‘ﬁe%@%&'é%kze@bﬂﬁﬁébwltﬁU&Qchhé‘EhE'ie The
contrast of an object is deteriorated, which

sedgn@er s d ofs Hi ¥ERG A G réﬁﬁ@@h@ﬁ%ogbégrﬁbgon The
second trend is directed to solve this kind of problem
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Al'l technol ogi es disclosed in Patent Docunents

inBrhfcudf dbhectad-taareduce; the isRheEhcdhg radial
aberration. However, they have an dlsadvantage t hat

dlébgﬁc@“%%gﬁ RhATBb €K W1Si Dk £sT ange gonpar ed (Wi by fhe
spherical lens due to snailer depth of focus. These
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the spherical aberration which would otherw se

a w1gERa8e W uh gh PCLESERG L A0H 4! tﬂ'eSte%ﬂé?QLéfQHhtlﬁe it is
optical axis. Accordingly, theSe | ensés have sinpler

si®#RMicant if the width of the light ray is large. For
example, a driver has a pupil diameter equal to or greater
than 3.2 mm when s/he drives a car at night. Such pupil
diameter is greatly affected by the spherical aberration
such that the contrast of an object is deteriorated, which
may be dangerous for driving a car. A technology of the
second trend is directed to solve this kind of problem
(for example, see Patent Documents 3, 4 and 5).
[0006] All technologies disclosed in Patent
Documents 3 to 5 are directed to reduce the spherical
aberration. However, they have an disadvantage that
they provide a smaller visible range compared with the
spherical lens due to smaller depth of focus. These
aberration correction lenses are directed to reduce the

spherical aberration which would otherwise increase with

increasing radial distance from the optical axis.
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di stributions conpared with a nultifocal |ens. [Patent
Docunent 1] Japanese Patent Application Laid Open No.
560- 85744 [ Patent Docunment 2] Published Japanese
Translation of a PCT Application No. 2000-511439

[ Patent Docunent 3] US Patent Publication No. 4504982
[ Pat ent Docunent 4] Published Japanese Translation of
a PCT Application No. 2003-534565 [ Patent Document 5]

Acd@Panase yat €Ak sAPPl é £3kisOatkai € itpan Nop o%@36- 14818
Di scl osure of the Invention Problemto be solved by

didHeibavedn Oncb}t e inwliter neanhinwe.£dde1i nigmocul ar
| ens for aberration reduction of the above-descri bed

seconplatte@®d Dbsumdd 19 baym e 88] O tdisadppiageation

other the small visible range as descri bed above.
Laildabpesy whensam-doyaaocul ar lens is placed into an

eye, the optical axis of the intraocular lens is not

al waygazleingned Midnthe] a1 eaheaxiapafndde Tyehalibtion
Instead, optic decentration is common, and it is

of fouUpdT mﬂpieeettwce@ thatzmooemmwbecentratl on of
0.3 mMmmin average iIs generated Fig. 33 is a diagram

show patihat Hheuaidi€ab] @Y spofehlte Auv1aeawiadn | ®8S
is decentred fromthe optical y, axis of the eyeball

a5@p9ghown in Fig. 33, when assumi ng

[Patent Document 4] Published Japanese Translation
of a PCT Application No. 2003-534565
[Patent Document 5] Japanese Patent Application

Laid Open No. 2006-14818

Disclosure of the Invention

Problem to be solved by the Invention

{0007] In the meantime, the intraocular lens for
aberration reduction of the above-described second trend
is found to have a major disadvantage other the small
visible range as described above. That is, when an
intraocular lens is placed into an eye, the optical axis
of the intraocular lens is not always aligned with the
optical axis of the eyeball. Instead, optic
decentration is common, and it is found in literatures
that an optic decentration of 0.3 mm in average is
generated. Fig. 33 is a diagram showing that the optical

axis of the intraocular lens is decentred from the optical



the optical axis of an eyeball optical system
including a cornea 20, a retina 30 and the like, is
01, an optical axis 0, of an intraocular |ens 10
placed in the eye is decentred from Oz by the anmount
AlL. It is reported in literatures, textbooks, and
the like, that in the case where the pupil dianeter
is large, deterioration in contrast in the aberration

axiEWELPD dyRBaNt r agcsll Mowhes aysed by vl W4 Suming
ecentration I s mich greater conpared with that in a

thé”%?ﬁ%?éh 5%@% A Hb] estvah 1t by ¢ 1vent 598 t&fm tittc1uding

application is to obtain an intraocul ar | ens
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when the ‘optical axis of an intraocul ar lens is

axdeceNt g £dafir M+ £ B8 cRNtd £l e ASI  Ofp BélceMERd |t vbeBye is
the |ntraocular lens is inserted into the eye, while

ded g 2l A9 Of @y €RBvVeaRidanal paherr ati ans redystited in
type i ntraocul ar 1ens that the image is seen clearly.
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e above-described problem the first means is: an
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I's suppressed when an optical axis of the intraocular
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optical axis of an eyeball, by enploying such a power

legéSEEU§gdoﬂya%d%%ﬁ€9E'W%dbﬂ@fb@léﬁ isagludegreater
positive power deviation region having a |arger power
cohp@Peld@fith that in a spherical lens.

An object of the invention of the present
application is to obtain an intraocular lens in which
deterioration in contrast is suppressed even when the
optical axis of an intraocular 1lens is decentred from
the optical axis of an eyeball when the intraocular lens
is inserted into the eye, while the advantage of a

conventional aberration reduction type intraocular lens

that the image is seen clearly.

Means for Solving Problems

[0008] As means for solving the above-described
problem, the first means is:

an intraocular lens in which deterioration in
contrast is suppressed when an optical axis of the
intraocular lens inserted into an eye is decentred from

an optical axis of an eyeball, by employing such a power



represented by the reference power distribution and at
| east one negative power deviation region having a
smal |l er power than that represented by the reference
power distribution in aregion in the vicinity of the
center of the intraocular |lens, assum ng that the
reference power distribution being set to cancel a
spherical aberration of cornea when an intraocul ar

diéﬁfé%buts_’l.drp%]%r Egggr?ggf’leg?.ggﬂg ;Eh'bea?;efé’gg tngﬂgsp6§1t ive

I ntraoc rel irst neans,
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the negative power deviation regionis a circular
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one O irst tot nmeans, wherein a nmean val ue
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e positive power deviation reglon I's not |ess than
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val ue of “power viation anounts fromof a reference
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ess t
is inserted into the eye.

The second means is:

the intraocular lens related to the first means,
wherein each of the positive power deviation region and
the negative power deviation region is a circular region
or an annular region centering around an optical axis.

The third means is:

the intraocular lens related to the first or second
means, wherein the central region has a substantially
circular shape centering around the optical axis having
a radius not less than 0.7 mm and not more than 1.75 mm.

The fourth means is:

the intraocular lens according to any one of the
first to third means, wherein a mean value of power
deviation amounts from a reference power of the positive
power deviation region is not less than 0.1 diopter and

not more than 0.8 diopter, and a mean value of power



di opter and not nore than 0.8 diopter. Effect of the

I nvention ------------------- [ 0009] According to the
above-descri bed neans, it is possible to obtain an
intraocular lens in which deterioration in contrast
is suppressed even when the optical axis of the
intraocular lens is decentred from the optical axis
of the eyeball when the intraocular lens is inserted

ded Db Pibhe HYSunRY SPLAY LRI SUCHs 8 rRANES ?gwxr idptign

as respectively having at |east one positive power

ne Vi gt %‘%@g;a%ﬁaa’wenaﬂ@gﬂ@ﬁ RAWelot haB slshathan 0.1

represente the reference power distribution and

diCerNedi | YE+ PR e dEKLA! IPM r g 1aving a smal | er
power than that represented by thée reference power
distribution in the central region of the intraocul ar

lens. Inthis case, it is preferable that the centra

regi on have a gsyastanticaldnye CthGdnars $hape centering
around the optical axis having a radius not |ess than
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smaller than 0.7 mmor larger than 1.75 nm the
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caused by an optic decentration is not sufficient.
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not less than 1.2 nmmand not nore than 1.5 nm
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amounts fromthe reference power of the positive

thPWeF 1 dgYI 8kl @NoFeghRNe PEvlhe A valdie dhes6elilar lens
is inserted into the eye, by employing such a power
distribution as respectively having at 1least one positive
power deviation region having a larger power than that
represented by the reference power distribution and one
negative power deviation region having a smaller power
than that represented by the reference power distribution
in the central region of the intraocular lens. In this
case, it is preferable that the central region have a
substantially circular shape centering around the
optical axis having a radius not less than 0.7 mm and
not more than 1.75 mm. If the radius is smaller than 0.7
mm or larger than 1.75 mm, the function for suppressing
deterioration in contrast caused by an optic decentration
is not sufficient. More preferably, the radius should

be within a range not less than 1.2 mm and not more than

1.5 mm. Further, it is preferable that the power

|



be not less than 0. 1 diopter and not nore than 0. 8
di opter, and the power deviation anpbunts fromthe

ref erence power of the negative power deviation
region or the nean value thereof be not less than 0.1
di opter and not nore than 0.8 diopter. If the radius
is smaller than 0.1 diopter, the function for
suppressing deterioration in contrast caused by an

dexP:p%{:EogLe 5ﬁﬁtt' O <§m8 & S@éf&&:g[ﬁtce aﬁgwelﬁrf quethe

I us |s arger than di opter, a clear
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of §15Q§ %ﬂg:dé@fa&qﬁuFW%ffgnmgklt?é M@gﬂ value
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exp atory view o ower distribution of an
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resent I nventl on ematic expl anat ory
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ein raoc ['ens and cornea, an Is a
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cannot be obtained. With general environmental
illumination being taken into consideration, more
preferably, the radius should be within in a range not
less than 0.2 diopter and not more than 0.5 diopter.
Notably, it is found that deterioration in contrast is
suppressed also

when the intraocular lens is tilted when it is inserted
into the eye, as well as when there is an optic

decentration.

Best Mode for carrying Out the Invention

[0010] Fig. 1 is an explanatory view of a power
distribution of an intraocular lens according to an
Embodiment 1 of the present invention; Fig. 2 is a
schematic explanatory view of an optical system in the

eye constituted by the intraocular lens and cornea, and



i ntraocul ar | ens according to the Enbodi nent 1 of the
present invention, the power distribution of the
spherical intraocular lens, and the reference power

di stribution. The intraocul ar | ens according to the
Enbodi nent 1 of the present invention will now be
explained with reference to these drawings. [0011] In
t hese drawi ngs, Numeral 10 denotes an intraocul ar

Fid €M% {Lh) grihs idH6R0AY @hd PrwdP d8sarilnsibavordthe

a substantlally circul ar shape nmade of a soft

1n@P&85H¥arSyeﬁsa%é%%fdiﬁd”toStththSMQMééE|106f the
he Iike, or a hard material such as PMMA. Notably,

pré%&ﬁ?uwhvéﬁl1%mmMEhEa@Uw€kOalgﬁQlﬂﬁﬁlahedﬁtﬁﬁéed
to an outer peripheral portion thereof, as necessary.

spﬁbf@@é¥1ﬁﬂtr%@éﬁfafnlbm%\”&ha|EhéﬁréEeQ@ﬂééJpower
center 0 of the intraocular lens 10, that is, the

aid€0iom thlon s '@ﬁ%u@ﬂkrhec%ﬂafCiSngaHéﬁéf§1@@NH@ the
the optical center Owith a radius r2. The region 11

Em@@élﬁéﬁﬂ'Pno@ el pdederdt BnGlend®om hi1a reewuser |
which is smaller than r2, and a region E2 surrounded

expYatRe£iweta havddgehbe rasli thestd @rawtifgscircle
aving the radius r2 outside thereof. Further, a

[o6€ghon E3 irg, defibBed dWa DR gRUt efuREkanhery a8holthes an
circle with the radlus r2 and the outer

1n€£5%lé'lfl%(§nlb%| edper9f. thed enstrb@i2latniking 1o is a

the graph below the intraocular |ens 10 shows the
leROWRAvEhgt i PubeRdtE dDeyradirduar shape made of a soft
material, such as soft acryl, silicon, hydro gel or the
like, or a hard material such as PMMA. Notably, although
not shown, haptics or the like are attached to an outer
peripheral portion thereof, as necessary. A region 11
exists in the vicinity of an optical center O of the
intraocular lens 10, that is, the region 11 is included
in a circle centering around the optical center
Owith a radius r2. The region 11 has a region E1 included
in a circle with a radius rl which is smaller than r2,
and a region E2 surrounded by the circle having the radius
rl and the circle having the radius r2 outside thereof.
Further, a region E3 is defined by the outer periphery
of the circle with the radius r2 and the outer
circumferential edge of the lens.

[0012] In Fig. 1, the graph below the intraocular

lens 10 shows the power distribution in the radial
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direction of the intraocular lens, while the

hori zontal axis represents a distance r in the radia
direction from the optical center 0 of the
intraocul ar lens 10, and the vertical axis represents
a power P(r) of the intraocular Ilens 10 at each
position at the distance r. In this graph, a curve
Mami shown by the solid line is the curve

diIf@(p)r: e88NLiNG 116 POMEE cdirHF i1uH & onyw Rt 1the HtAeLHbaAk al
ens 10 according to the present Enbodi nent 1,
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reference power distribution curve representing a

thP VBF 1 BLSt bledUtd Pro Mie tHbes pevab disd Fi behkonoMaand the
serving as the reference power distribution, is set

versPi8a 1t 9x3aNclpAe §BARYY Gapowdhlepl(al) &F athd hev€pabBa1ar
when the intraocular lens Is inserted into the eye.

ledda d 8L §BREp HOWRT JH Sl tRUld 0Bt st/ @ I eprree8AlsSg@aph,
power distribution which has been set so as to cance

a @ulbbeonstdcalhywasyyrednapheyical 11akeriat tpg dudhe
cornea in a theoretically perfect manner. [0013] That

repSe Wi dHechBt hadrdh adi s ers ki éni Bgekhed i vt Qothg ar
eye, the lens constitutes the optical system shown in

leds %o %cd@r&f]h?: epticalp SYstam ERLeAiNeen 0L hasMednwhile,
certain type of lens function and has a spherica

th@REIF AL 9D - sHEGR, b ft i b dpteactyhar i keAsrdfehasnice power
power distribution which cancels the spherica

di@@?ﬁ.'b%tﬂP@anur@Eeréﬁﬁ:@%%ﬁz@inb@ pFEF s t bt o 9Ma .
as the entire eyeball can be substantially perfectly
Th&lddWEat®dstkAbution Ma, serving as the reference power
distribution, is set so as to cancel a spherical
aberration of the cornea when the intraocular lens is
inserted into the eye. The reference power distribution
curve represents a power distribution which has been set
so as to cancel a theoretically-assumed spherical
aberration of the cornea in a theoretically perfect
manner.

[0013]That is, when the intraocular lens 10 is inserted
into the eye, the lens constitutes the optical system
shown in Fig. 2. In this optical system, a cornea 20 has
a certain type of lens function and has a spherical
aberration. Then, if the intraocular lens 10 has a power
distribution which cancels the spherical aberration of

the cornea 20, the spherical aberration as the entire

eyeball can be substantially perfectly eliminated. 1In

10



10 this enbodi nent, values such as a radius of
curvature, a refractive index, and the like, of the

i ntraocul ar optical systemincluding the intraocul ar
lens 10 and the cornea 20 are set to the val ues shown
in the table at the bottomof Fig. 2. Further, the
cornea nodel is assunmed by inputting a conic constant
to the cornea anterior surface to the LeG and eye

thlr@d&lnbo\ﬂh.'n?éhts tR8 udasESchsHEh 4 hadaihe o rearvedake,

is close to the, shape of a cornea of a human eye.

a ra¥theridde;apesd Urenhs t3@d 1iRrRebe o MhasswirWodular
mesopi ¢ condi ti on when an anaIyS|s to be descri bed

opt ALENL 8¢ sithen liidke1hgimRdene iha-ddke1ad Q@KL 145 and the

shown in the table in Fig. 2, the set values are as

cof@bhovwyy A-Ladiys 10f eHevatdlm€e Rl stfowdei ant®d ofable at
surface of the cornea 20: 7.8 mm a radius of

th&Ub Y% WnE o F2Fafg t e pophiekin@r suthacedieegohmoded is
nm a thickness dl at the central portion of the

as £QhBgaDLP. %ﬁﬁmt #h g daStitEc deohis@a i et PO i @brnea
surface of the cornea to the anterior surface of the

ant&tiaccularrlenstdOint Ldtana bRleCkiass: d3wvatichhas the
central portion of the intraocular lens 0.7 mm a

ba§§§ raghicte digeXtAd o rthd £4hO8eWiGh d1osé Nt 608hackhape
th the front surface of the cornea 20 and which is

of @Jb%rq'?eé?fofrkﬁrﬁﬂﬁﬂﬁae 8.0, Fraredéactine apdexure 0 set
the cornea 20: 1.3771, the refractive index n3 in a

t o I PP & YBER i hRE aC AP 28 @bt dtite dmtwiresubarahanysis
10: 1.336, a refractive index n4 of the intraocul ar

to!88Sdescribed later or the like is made or the like.
[0014] As shown in the table in Fig. 2, the set values
are as follows: a radius of curvature R1 of the anterior
surface of the cornea 20: 7.8 mm, a radius of curvature
R2 of the posterior surface thereof: 6.5 mm, a thickness
dl at the central portion of the cornea: 0.55 mm; a

distance d2 from the posterior surface of the cornea to
the anterior surface of the intraocular lens 10: 4.1 mm,
a thickness d3 at the central portion of the intraocular
lens 0.7 mm; a refractive index nl in a region which is
in contact with the front surface of the cornea 20 and
which is outside of the cornea: 1.0, a refractive index
n2 of the cornea 20: 1.3771, the refractive index n3 in
a region between the cornea 20 and the intraocular lens

10: 1.336, a refractive index n4 of the intraocular lens

10: 1.517, and a refractive index n5 in a region between
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10: 1.517, and a refractive index n5 in a region
between 11 the intraocular lens 10 and a field or
retina (not shown) : 1.336. Meanwhile, a | ens having
the dioptric power of 20 diopters is used as the

i ntraocul ar lens according to the Enbodi nent 1 and
the Enbodiment 2 to be described Ilater. The
refractive error of the optical system (the nodel eye

th@Nd ¢ heoLRlA0a W 1leasa hSe €1 atOr-e onB. (nbk ShBGM ) :
words, nmyopia of -0.75 Dis produced in the optica

1.5ystemeansisiing of 1dgsmMpdelieyetaRd dheptric power
i ntraocul ar | ens, because myopia of from-0.5 Dto

of 2l &iddtereonoalse Prafduard iift £ H6ceassr Afeds SAOEbRding
focus 1ntraocular lens in cataract surgery. Further,

to ife MPSHHLEAEPf 1 hendiehd PhoblampitcaltSyséedRscribed
consisting of the nodel eye and the intraocul ar |ens

lat&rset The the rhest feoisr §PSbHE| PReVWBBR id el aPLELURE (the
of the optical systemis 3 mm [0015] As shown in

mode @ ede WD tREPAGItEDoENGar EfSHENCE SPREE to -0.75 D.
di stribution curve Ma, the power distribution of the

In i §thaeculgrakensmldpaacyding, te phiss grbedidedt ihs the
such that: a power Is larger than that represented by

Opfi]@.arlefse%§f]€ﬁ RYEE 1 JicStld et | eRel Mdde1 8@ Ciné&l the
inside the region 11 in the vicinity of the center of

intPRolUHTAECUE AL | ®RS £0s e oty IEYiPRoml - 0SS Ve AS 1.0
the positive power deviation region; and a power s
D S8ekl@imdAay Phatanepaesant edebyalde 6 £f ar enceg peWelocus
intraocular lens in cataract surgery. Further, the
position of the field of the optical system consisting
of the model eye and the intraocular lens is set to the
best focus position when the aperture of the optical
system is 3 mm.
[0015] As shown in Fig. 1, with respect to the
reference power distribution curve Ma, the power
distribution of the intraocular lens 10 according to this
embodiment is such that: a power is larger than that
represented by the reference power distribution in the
region El1 inside the region 11 in the vicinity of the
center of the intraocular lens 20, and the region El
serves as the positive power deviation region; and a power
is smaller than that represented by the reference power
distribution the in region E2 inside the region 11 in

the vicinity of the center of the intraocular lens 20,
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distribution the in region E2 inside the region 11 in
the vicinity of the center of the intraocular |ens 20,
2 and the region E2 serves as the negative power
deviation region. The follow ng equation is obtained
by pol ynom al approxi mati on of the power distribution
of the intraocular |ens according to the Enbodi nent

1. Eq. 1 P(r) = afl+alr2 +a2r4+ ... +an_Ir2(11-1)

nd@dHe 're§ionBEb dervk £G4 318N Igativh 2 ¥Peviation
0.76120703 3 0.03291369 4 -0.15203333 0. 05260424

reélog 0081295601 1 o&-i31P608 42 t i%n 01 Q0B ABn EEOLR] As

shown in Fig. 3, the power distribution curve of the

poiﬂﬁ&ﬁg%ﬂﬁ%.b%@%fﬁ@@i@hn%ﬂckﬁge plotRodli gRRtt r o ¢ Mgk of
e curve s own by the dashed-dotted |line in Fig. 3)

thd SigtHH Ve H8Y atd g heemddengeher allce RAMIdiment 1.
di stribution curve (Ma: the curve shown by the dotted
lineggn Rig. 3) as if it is neandering. Meanwhile, the

P(r) = ag+a r’+a,ri+ .. +apr’®Yia r?"
n = 8

i aj;

0 20.31296977

1 -1.45875259

2 0.76120703

3 0.03291369

4 -0.15203333

5 0.05260424

6 -0.00812956

7 0.00060675

8 -0.00001778

[o01l6] As shown in Fig. 3, the power distribution

curve of the intraocular lens according to the Embodiment
1 (Mam;: the curve shown by the dashed-dotted line in Fig.
3) is a curve deviating from the reference power

distribution curve (Ma: the curve shown by the dotted
line in Fig. 3) as if it is meandering. Meanwhile, the
power distribution curve of a conventional spherical
intraocular lens is shown by the so0lid 1line. The

reference power distribution curve Ma represents the

13



power distribution curve of a conventional spherica
intraocular lens is showmn by the solid line. The
reference power distribution curve Ma represents the
13 power distribution obtained by addi ng an aberration
correction so as to cancel the spherical aberration
which occurs in the cornea to the power distribution
of a conventional spherical intraocular |ens.

poﬁ%%tHE“HEI@PtRQ%”ogké'Héﬁ”ﬁfn ﬁWTﬁbh@H]%%éffation

raocular I'ens according to the Enbodinent 1 1s a

co%#é%?ii\glﬂ EIE, LS tgeé/é%g!eﬂggﬂlfe?é?%@%ircqj?ra rg@_\ﬁ_’l%ﬁl which

Ion curve I'S nmeanderi ng.

océ@£§ Tﬁ*ﬁ%&h%&yﬁ%@ttgfﬂﬁ%”§$.gQté&s{?@b@%ﬁéﬁVSf a
power “in

e region E is +0. lopter In average,

e région B ' _
e e O e v

pov?’e. Sqd Y Q %H_Q)VH n ugrb% %PJ}E”&:?' th%b%[ﬂgi‘ial%%loétrtbgns
e ebal |

ntire ey In the cases ere the intraocular

ac+89§i%§x¥ i@ﬂé‘hﬁQSdﬁmgHﬂ”?”&sléﬁcﬁbee RAESERT i

nvention having the power distribution shown in Fig.

de?%?kqﬁgﬁﬁgggbc%hér@%?%?@ﬁﬁﬁlﬁe%efﬂﬁHEQQibution curve

rao ens enploying the reference power

Mad!ggrﬁﬁyt'gnigh are respectively placed in an eye. In
Fig. 4, the curve shown by the solid Iine is the

me ZREELA] PN ] Stehihut L 9B CurMes WaRB e §Ph@kiC@ltion to

intraocular Tens 1s placed, the curve shown by the

thgoﬁggqﬂﬂ@g bgﬁg¥3in the region E; is +0.2 diopter in

average, and the amount of deviation to the negative power
in the region E, is -0.2 diopter in average.

[0017] Fig. 4 is a graph showing the spherical
aberrations of the entire eyeball in the cases where the
intraocular lens according to the Embodiment 1 of the
present invention having the power distribution shown
in Fig. 3, the spherical intraocular lens, and the
intraocular lens employing the reference power
distribution Ma are respectively placed in an eye. 1In
Fig. 4, the curve shown by the solid line is the aberration
distribution curve when the spherical intraocular lens
is placed, the curve shown by the dotted line in the
diagram is the aberration distribution curve when the
intraocular lens employing the reference power
distribution Ma (intraocular lens employing Ma) is placed,

and the curve shown by the dashed-dotted line in the
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diagramis the aberration distribution curve when the
i ntraocul ar | ens enpl oying the reference power

di stribution Ma ( intraocular |lens enploying Ma) is

pl aced, and the curve shown by the dashed-dotted Iine
inthe 1 diagramis the aberration distribution curve
when the intraocular |lens according to the Enbodi nent
1 (intraocular lens of Mam) is placed. [0018] As

aisdPUR i Rfe 4bdir&fRobe S8PribBattidn Qe vE@SPhen the
ere the spherical intraocular lens for which no

1n P56 BGHIAN féﬁ§“§€bgﬁggd§1EQetﬁ@e@ﬁ36QHMQhﬂhﬁ
cornea i s placed, the aberration of the entire eyebal

(i PERBRSES, - Wi bR d NoF easing disstansecaway from the
center of the intraocular lens. On the contrary, in

[odfg]case Qs IEo AL HR0GH G LeNS ePARYHRI dd¥n that in
erence power distribution, the aberration of the

thémgggé %ﬁe@%wﬁﬁglgphEQEﬁﬁﬁf%htﬁﬁ@dﬂﬂ&ktﬁ@ns for which
aberration is perfectly reduced to zero. Further, in

notﬁgrg%%fE@Hlﬁ%§E%@eﬁcﬁyﬁgngntQhérﬁb@f%%%ﬁon of the
iment, a positive aberration first occurs and

cotlaequentlycaaneqald Ve, abenratdPro FCEHES et i #8Ceyeball
vicinity of the optical center. However, the

in@PERLAL O'ﬂll@hrlergé‘f@gstl‘i‘lgz%ﬁ%EQn@erEQbeQ%ﬁrﬁt@% eknter
such™ central region and closer to the outer periphery

of o{hEhgnﬂleJ‘écu[l%QlQﬂelEég Onl &1 BSRBrshom Nont Be case
contrasts when the spatial frequency f is 50
of | tAES/iMM rhB & £a888 WGk S10oying the reference power
distribution, the aberration of the cornea is perfectly
corrected, and thus the aberration is perfectly reduced
to zero. Further, in the intraocular lens according to
the present embodiment, a positive aberration first
occurs and subsequently a negative aberration occurs in
the vicinity of the optical center. However, the
aberration is reduced to zero in a region outside of such
central region and closer to the outer periphery of the
lens.
[0019] Fig. 5 is a graph showing the contrasts when the
spatial frequency f is 50 lines/mm, in the cases where
the intraocular lens according to the embodiment of the
present invention, the spherical intraocular lens, and
the intraocular lens employing the reference power
distribution Ma are respectively placed, with each

optical axis thereof being aligned with the optical axis
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the intraocular I ens according to the enbodi nent of
the present invention, the spherical intraocular

| ens, and the intraocular |ens enploying the
reference power distribution Ma are respectively

pl aced, wth each optical axis thereof being aligned
wth the optical axis of the intraocul ar optica
system In the graph of Fig. 5, the vertical axis

I t hot | ' .
of "tHY %%éo%%ﬁ%?gﬁaﬁggafl?g%st{%n ofhzf’ﬂgi%%:g)ﬂthﬁgtf Fig.

représents the obj ect .

t e.qr r erm nal [ [ th
S R e Sl PR B e SR LR e [ DEng, the

hoﬁXShQ%@%&i@r féggﬁ'tsA%lﬂ%ha ﬂépngégfrém Wﬁ‘énoi)ﬁgct .
opt I ar I d

Ical axis of t'he Intraocu ens 1s aligned wt

No &€ n R L 6ls X SaBhst HE LW tn@REICHy SHSLEPLER LRe ng
g

eye, the intraocular [ens enploying the reference

th?%}ﬁftgiv\%%i%ﬁé?ﬁe'iﬁtsg:ggtgvﬁ%ggeﬁ%eﬁﬁﬁ st £ GUHIASE by ZEMAX

ns according to the

De éfasmerﬁfb@gkgﬁgtati’Lone}ndAtsh%rﬁer!-Lﬁabiigﬁ.} raocyhah the

ens provi des worst contrast of these | enses.

optP029] 41 4 e ¢ ri@fﬁ/ragibgtflaq‘ 1% s ga]gépebﬁ ﬁ\e,njmi;tme the

contrasts when the spatial frequency is 50 lines/mm

op%ﬁggagﬁggﬁfso%h%ﬂ%téy%ﬁgiﬁagﬁﬁfﬁaieQ?Fgﬁﬁﬁiﬂ%nghkoeye,

ment 1 of the present inven

th%ﬁ%ﬁ@ﬂéﬂcu%é&rq%%%aéﬂﬂygyiﬁgdﬂﬂgif@fé%@ﬂé@fpb@@%

oying t referencé power “distribution 1 are

di%@?ﬁ%ﬁfi@*ylpg@aﬁkdeﬁjEﬂeeﬁgkfxg$ﬁﬁkd§@§ theiedfea by
ecen by 0.5

ei ng tre mmwith respect to the optica
th@X St Pholhf d PlT@QEW Ak ording to the present Embodiment

1, and the spherical intraocular lens provides the worst
contrast of these lenses.

[0020] On the contrary, Fig. 6 is a graph showing the
contrasts when the spatial frequency £ is 50 lines/mm,
in the cases where the intraocular lens according to the
Embodiment 1 of the present invention, the spherical

intraocular lens, and the intraocular lens employing the
reference power distribution 1 are respectively placed,
with each optical axis thereof being decentred by 0.5
mm with respect to the optical axis of the intraocular
optical system. As shown in Fig. 6, unlike the case where
the optical axes are aligned with each other, in the case
where the optical axis is decentred, the intraocular lens
according to the present embodiment provides the best

contrast, followed by the spherical intraocular lens,
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optical system As shown in Fig. 6, unlike the case
where the optical axes are aligned with each ot her,
in the case where the optical axis is decentred, the
i ntraocul ar lens according to the present enbodi nent
provi des the best contrast, followed by the spherica
intraocul ar lens, 16 and the intraocul ar |ens

enpl oyi ng the reference power distribution provides

and NEnh WOE §l éggiérﬁﬁénghéﬁpﬁogpﬂﬁ1@ﬁ@“&@gﬁﬁghce power

contrasts en the spatial fréquency f is

diéﬁffﬁé\@oﬂ np.tr_‘la%i(‘t?}%gst%ervforébe i ntraocul ar |ens

according to the Enbodinent 1 of the present

[od2V§Nt£9),. Hhe Spherdgal dHdkaAgukRl Lestragdkd (R@n the

I ntraocular | ens enploying the reference power

spag‘l.%fgﬁ.i F%@@ﬂeﬁ{:geﬁeEEeth!OVQJ%@é 20Rd, W tthe€atlises where

Ircal  axis reof being aligned with the optica

thd*i g+ Jél?la'k”tlrear%ulaérco%iﬁﬁ' tSY 18N ERb®d Bné8tal of
graph show ng the contrasts en the spatia

th r?ﬂH@% fi A 9e4@Q dd Nesh8Msphict 1 hg1 cCages Mk €akheens,
I ntraocul ar lens according to the Enbodinment 1 of the

an® €8Nt nitVeNE 198 tNEh SPERPIGRIind Nt hROCW I r 8BS, power
and the intraocular |ens enploying the reference

diﬁg bhutH S84 1 PHET PBsD A€ FE3RepaRIY, RIPEBGeacW bBtical

ch optical axis thereof being decentred by 0.5 mm

ax Pt Ph@%tbéﬁngggl%ﬂ&@l wlkhstole hridhiaggulsalos the
optical system shown in Figs. 7 and 8, even if the

in@ﬁQBHﬂlergﬂ%H%%f s9skRel eagedy . ag ig %h?f%@ﬁ Whihying
t he above-described cases, it can be seen that the

the contrasts when the spatial frequency £ is 100 lines/mm
in the cases where the intraocular lens according to the
Embodiment 1 of the present invention, the spherical
intraocular lens, and the intraocular lens employing the
reference power distribution 1 are respectively placed,
with each optical axis thereof being decentred by 0.5
mm with respect to the optical axis of the intraocular
optical system. As shown in Figs. 7 and 8, even if the
spatial frequency f is increased, as is the case with
the above-described cases, it can be seen that the
intraocular lens according to the present Embodiment 1
provides the best contrast in the case where the optical
axis of the intraocular lens is decentred with respect
to the optical axis of the intraocular optical system.
[0022] Fig. 9 is a graph showing the relation between

the amount of decentration and the contrast when the
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i ntraocul ar |l ens according to the present Enbodi nent 1
provi des the best contrast in the case where the
optical axis of the intraocular lens is decentred
with respect to the optical axis of the intraocul ar
optical system [ 0022 ] Fig. 9 is a graph show ng
the rel ation between the anount of decentration and
the contrast when the 17 spatial frequency f is 50

j / j a e i ntrao ar,
SPAaﬂc{:]%?di@?S(%%béﬁg En‘i_%aiélnmenjt:frllegp%ntheilgrgglgntcaseé@ where

théerEEHybuiFf i@ﬁgi&ébo@Hfﬁ&CHba&ﬂé”@mbOQY%éﬁ€ 1 of

I ntraocul ar I ens enploying the reference power

thdigt &5 BYL QR P @&%nr,esuq?étéﬁﬁk!i@@feﬁngﬁ%%@dférﬁkps ,

respect to the optical axis of the intraocular optica
andPYSHEM nfEr&od@15h% 3 HARMSIBYW NG thee r bl Uh ce ?ower

bet ween the anpunt of decentration and the contras

aiedphhe osARL i akef reauricy i b ehis, ];pﬁaééae%@aniﬁehhﬁith

cases where the intraocular lens according to the
re IOOHI FRNt Hle Of p £ § R IPTBSLHL o ENERY 151G rhBE SRNEr b5k cal

I'ntraocul ar lens, and the intraocular |ens enpl oyl ng

sydtem’ ef prence Pquen - i\ oA gMBnar 8 enesPeshi ¥ekYeen
pl aced decentred mntﬁ respect tothe optical axis of

thét RémbﬁwtaO&fﬂ gk c i £ak i oY HEM thAS WhPeaseVHERMne

ese diagrans, the intraocular |ens enploying the

spiﬁ&&ieﬁg%qﬂaﬁéy i $Er iRt i10m P& PMdes A L t@dses where
contrast iT the anmbunt of decentration of the

thd M AROGYAL1 L8NS difs VEEY T B hg tWhithRe tBRDA RO ar of
| ens according to the enbodi nent

the present invention, the spherical intraocular lens,
and the intraocular lens employing the reference power
distribution Ma are respectively placed decentred with
respect to the optical axis of the intraocular optical
system. As can be seen from these diagrams, the
intraocular lens employing the reference power
distribution provides a better contrast if the amount
of decentration of the intraocular lens is very small,
while the intraocular lens according to the embodiment
provides a better contrast if the amount of decentration
is equal to or more than a certain value, for example,
equal to or more than 0.2 to 0.3 mm. Generally speaking,
when an intraocular lens is inserted into and placed in
the eye, it is common that the lens is decentred by 0.3

mm or more. Eventually, the intraocular lens according

to the embodiment provides a better contrast practically.
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provides a better contrast if the anount of
decentration 1is equal to or nore than a certain

val ue, for exanple, equal to or nore than 0.2 to 0.3
mm Generally speaking, when an intraocular lens is
inserted into and placed in the eye, it is conmon
that the lens is decentred by 0.3 nm or nore.
Eventual Iy, the intraocular |ens according to the

as ehbedi M pravicdese ayhettert Konibast dipebiyeald Yend8
As such, 1n the case where the | ens enploying the

ref@f@ﬁ%@cﬁowrdpéﬁfﬁ.ib!@lbgii&? MA i $ dilserted Lake khe eye
eye W th no decentration, a spot distribution (spot

wiidh 3 PPces oWt 1dRt 2 MR HtaiStfobiRd O (heobpiigglram)

axis when collinmted beamconmng froman infinite

shdli St 3RGE af epofioqused errifits | JRIGNR afetiand tdwsst hden
excellent contrast is provided. In the neantinme, in

colemedsqs Wehe Jdeih§Nerm tde ERBOdi Meat glidtsance are

Inserted into the eye” with no decentration, the spot

fodh Sl B i ORel S Y&t bY@k , | @raer epsmened saddntbat
case of the |l ens enploying the reference power

coft ShEitbuti 9P . t hug deesmdh thidld) idh RBINbas@i@here
to existence of the positive power deviation region

thé@ndehike egdahieveamONEimdeM al | 98 HEH OPRteHOWRMES , the eye
since the center of the spot distribution is on the

wi PRt & ale ARG Brakh® MWy splb thawer eyh dtibeNikréh8tively
deviation region with respect to the reference power

1afh8tr Lo OPe by rsmald .c 208 bhetgkoneddenfpisyidig the
significant difference in contrast.

reference power distribution Ma and thus does not form
a point, due to existence of the positive power deviation
region and the negative power deviation region. However,
since the center of the spot distribution is on the
optical axis, the amount of power deviation in the
deviation region with respect to the reference power
distribution Ma is small, and therefore there is no
significant difference in contrast.

On the other hand, if the lens is decentred in the
eye, the spot distribution is created at a position far
from the optical axis with an increased size. In this
case, since the lens employing the reference power
distribution
Ma has the power distrubution in which the power decreases

along the radial direction, the decentration directly

affects the size of the spot distribution, thereby to
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On the other hand, if the lens is decentred in the
eye, the spot distribution is created at a position
far fromthe optical axis with an increased size. In
this case, since the | ens enploying the reference
power distribution Ma has the power distrubution in
whi ch the power decreases along the radial direction,
the decentration directly affects the size of the

foriPY istei bHHQN sddher@b¥ tha buldi AT M anditines dAigLary .
spot distribution. On the contrary, in the case of

in it | €8806 £t hen EMPodsmBRt thd Mk d itfee t POS{h¥e) , the

power devi ation region and the negative power

podeyi aki R Wl @8vidnGtd ®Nrégildhe Lid eehbOReyR BBvEOpower
suppress the size of the spot distribution.

devVE&Pidhnddgiohhedensieh tie EBodimdtiooMyd )Jas to
forms a smaller size of the spot distribution and

suppP¥kdesna HiabeprCORLrapbt oERaTASLMWibA .t haad@isdingly,
enpl oyi ng the reference power distribution Ma. This

th&AGePto £abhal savRAI ARGhited {Ban,9NgeTmd td IWEL LS size
nodes shown in Figs. 25 and 26 to be described |ater.

of [tQQe"—eEl%5izgdi%]aﬂ1'90@t§16@:p|&_nﬁ1%@@iﬁag BOWBgher contrast
di stribution Moma of the intraocular |lens according to

comperEAbQgi fENtne, tdespewsyld shhi Rd ofe 8k ddifce power
spherical intraocular lens, and the reference power

didh st bulutd @NMalb. Therei Sonltle t ef £h€RAS POYEN applied to
di stribution curve Mo enploys the power distribution
led fe¥WhiyGht 1 heaPeWRI$S MbBes shown in Figs. 25 and 26 to
be described later.
[0023] Fig. 11 is a graph showing the power
distribution Mbm; of the intraocular lens according to
the Embodiment 2, the power distribution of the spherical
intraocular lens, and the reference power distribution
Mb. Herein, the reference power distribution curve Mb
employs the power distribution in which the powers are
the same as those of the spherical intraocular lens in
the vicinity of the optical axis, and as to cancel the
spherical aberration of the cornea, the powers are
decreased with distance closer to the outer
periphery. That is, the reference power distribution
curve Mb does not employ the power distribution which
cancels the spherical aberration of the cornea in the

vicinity of the optical axis. In addition, although the

reference power distribution curve Mb employs the power
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the sane as those of the spherical intraocular lens in
the vicinity of the optical axis, and as to cancel the
spherical aberration of the cornea, the powers are
decreased wth distance closer to the outer

peri phery. That is, the reference power distribution
curve Mo does not enploy the power distribution which
cancel s the spherical aberration of the cornea in the

di€1PLtY A dhea@ptiSalan¥bics dMeaddndONcadl EUIPation
the reference power distribution curve My enploys the

of RAYErcgPndizstird RWiEhar SR> Aok 8, CameelpdhersphertiCabution
aberration of the cornea in other regions, the power

doel Shbtbid0ne c@a8s dwhcBer frad | ypaara’lal haverhealt £8h or
aberration of the cornea, unlike the reference power

thdicIFhOHL | @R 1NBce 1198244 £Er@n de& g'@wargaaaftr&fw?cmgn Ma .

the spherical. aberrations of the entire eyeball in

[odd\e]cases whegre ihess it rgogpghasH&psn gcedldi Hight e ither

Enbodi ment 2 of the present invention, the spherica

abd L BeW AL e ANEirtheybBlada0GY ahd &Ss 88PKR¥IFRIthe
the reference power distribution Mo are respectively

int* 26841/t tHe€n8Y&cddraking tI2. thBe Rl y&imBowN Dyokhene
solid line represents the aberration distribution

pr&3dNe WhaRR dheoaphetcalpnéptcaoculpérhelsidOdehs, and
pl aced, the curve shown by the dotted line in the

thdi 89t 2RI APT £8eNleh § hemBheyyal § 0OBhedirsd £ L bRhicRn Sew¥e
when the intraocular I ens enploying the reference
didovepudiigd ilytd p8 Masipe dt 8680y NG de® in the eye. In
Fig. 12, the curve shown by the so0lid line represents
the aberration distribution curve when the spherical
intraocular lens (IOL) is placed, the curve shown by the
dotted line in the diagram represents the aberration
distribution curve when the intraocular lens employing
the reference power distribution Mb is placed, and the
curve shown by the dashed-dotted line in the diagram
represents the aberration distribution curve when the
intraocular lens according to the Embodiment 2
(intraocular lens employing Mbm;) is placed. As shown
in Fig. 12, in the Embodiment 2, even in the case of the
intraocular lens employing the reference power
distribution Mb, the aberration of the cornea is not

perfectly corrected, and thus the aberration is not

perfectly reduced to zero.
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curve shown by the dashed-dotted line in the diagram
represents the aberration distribution curve when the
i ntraocul ar |l ens according to the Enbodi nent 2
(intraocul ar I ens enploying Mom) is placed. As shown
in Fig. 12, in the Enbodi nent 2, even in the case of
the intraocular |ens enploying the reference power

di stribution M), the aberration of the cornea is not

[OdE%IGCtly §9§RGQ%GQS ang- L BuSs hdg iaRe i ich £+ 8aB@ls when
perfectly reduced to zero. 21 [ 0025 ] Fig. 13 is a

th I3t SHOVW PYgLRS GPRt Fast s Wels /e $Pathal cases where
frequency f is 50 I'ines/mm in the cases where the

thd N{heeay Al bens Arsordike dih §heoErndi BRBbad dntt heor
present invention, the spherical intraocular |ens,

th@Nr & BE NN LITAPENL lo 1] £NSh ENPPAKINIG 4 Del f eTRIRNEEa POMB s |
di'stribution M are respectively placed, with each

an®Pth&al nd o dWeReOoh NEd Nmphibgnath WikE theanthsal power
axis of the intraocular optical system In the graph

diPfr Fbdtids ML hgreentd $8b c@tivee TEPHEEVYS, theth each
contrast, and the horizontal axis represents the

opt Shanggifs emdeo P £hg alld ddati theske %?E'ﬂ_@:a@r 8xis
determ ned by analysis using the optical analysis sof

of e & fAENAY RN ach Hi ed 10 vAEMW. DeMetRBNBRbph of Fig.

Corporation. As shown in Fig. 13, in the case where
13 ! henapyecal i dxiSafi & hee b PEERRAU afnbeBdnitradt| JBEE the

with the optical axis of the intraocular optica
hoSY2b8Ma 1 R& i Niravsdban d LAh £MRlyiNget FEohet BeCHBFect .
Note that these graphs are determined by analysis using
the optical analysis software ZEMAX manufactured by ZEMAX
Development Corporation. As shown in Fig. 13, in the
case where the optical axis of the intraocular lens is
aligned with the optical axis of the intraocular optical
system, the intraocular lens employing the reference
power distribution M, provides the best contrast,
followed by the intraocular lens according to the present
Embodiment 2 (intraocular lens employing the power
distribution Mbm;), and the spherical intraocular lens
(spherical IOL) provides the worst contrast of these
lens.
[0026] On the contrary, Fig. 14 is a graph showing the
contrasts when the spatial frequency f£ is 50 lines/mm,
in the cases where the intraocular lens according to the

Embodiment 2 of the present invention, the spherical
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power distribution M provides the best contrast,

foll owed by the intraocular |Iens according to the
present Enmbodi nent 2 (intraocular |ens enploying the
power distribution Moml), and the spherica
intraocul ar Iens (spherical 10L) provides the worst
contrast of these l|ens. [0026] On the contrary, Fig.
14 is a graph showing the contrasts when the spatia

intFLOUEASY flelnks SAdd N8 Tidb rabBulilg Ga56$ ewisym% the
intraocul ar I'ens according to the Enbodinent 2 of the

refnarleéﬁEE HOYEH bR tff@uﬁaa%rmsa&re%gﬁ%aeq%% pEASeq,
and the T ntraocular Iens enploying the reference

witRPWE cHl %ﬂﬁpegllora%s Ak g erRIPECH BV BlgY @é@eﬁ@,ream Mﬂ 0.5
each optical axis thereof being decentred by 0.5

mm\Mffhrfégﬁgbﬁ(%Bh%h%pwﬂ¥ﬂcél|%#ﬁstJ@ tﬂérﬁ@%ﬁéﬁcular
optical system As shown in Fig. 14, unlike the case

optM&he Lhe ©phi cah saxgowh eidl irgngd Wit h aachket hele ddlse
the casé where the optical axis i1s decentred, the

whd ¢ T BREUL: 1 8RS Ay ding 5914hR OreSent cEHt FRBE 210
provides the best contrast, followed by the spherica

thé %&@@erﬁéré eR%e a5 § B8 1 N£2OCHLAN d €57 2R OVERE
he reference power distribution M provides the

1nﬂ¥5§&uléﬂx¥gﬁsFh@cd%hiﬁgatgr%ﬁ%fﬁﬁwkeﬁttm%bodlment 2
contrasts when the spatial frequency f is 100

prd<¢1885MPnd NbtBe Caseeravher ecdheotid apguldle |SSerical
according to the Enbodi nent 2 of the present

int PYEBLIY 1tdies SRIGE 03 it Fa8eH@r 1ens employing the

reference power distribution Mb provides the worst.
[0027] Fig. 15 is a graph showing the contrasts when
the spatial frequency f is 100 lines/mm, in the cases
where the intraocular lens according to the Embodiment
2 of the present invention, the spherical intraocular
lens, and the intraocular lens employing the reference
power distribution 2 are respectively placed, with each
optical axis thereof being aligned with the optical axis
of the intraocular optical system. Fig. 16 is a graph
showing the contrasts when the spatial frequency f is
100 lines/mm, in the cases where the intraocular lens
according to the Embodiment 2 of the present invention,
the spherical intraocular lens, and the intraocular lens
employing the reference power distribution Mb are
respectively placed, with each optical axis thereof being

decentred by 0.5 mm with respect to the optical axis of
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| ens, and the intraocular |ens enploying the reference
power distribution 2 are respectively placed, with
each optical axis thereof being aligned with the
optical axis of the intraocular optical system Fig.
16 is a graph showi ng the contrasts when the spatia
frequency f is 100 lines/mm in the cases where the

i ntraocul ar Iens according to the Enbodi nent 2 of the

the‘D Sftenatlolc{]l g)r{lc% ngnl CalAs' Qh%%pl:l_lnaf‘llgesnSQS and

e |n FaocHl ar enploylng the reference
L6 Egﬁ\ﬁéoﬂﬁiéhgiils ST R A T i
eh iR VETE s %be%ﬁg&}?%?bjn@@d°‘i%%%n%heﬁ%”“%@8%‘*“! Foer
ey RiPg hee BERIE V48 'Siaa‘s‘fe‘ééf??%%an SR prefane

emgg ogg%&? @%5qdégn§P%08%s¢'E% -4 5, PLESEAL case where

prOVI est contrast, i1 n the case

th%ecgml ? QQ%L cye axh g qQfn P80 LR qoci"éﬁg: |1@13dééentred

respect to the optlca axl s of

| ntrag 26 %(ra £ 9Pt el 0Bt heie it Be 4 fneéxaééeﬂlar

wi
%etmee anoun ecentration and the contrast

op¥T821t%§ g%lal {§qyﬁQQyﬂhéSrégéﬂfgﬁlﬂgkﬁébﬁh@he
ases er e intraocul ar lens according to the

m%g‘%@gc %ﬁgﬁa@pﬁh@rt %nao%mwymhwetaemgbatlal

tri e spherical 1ntraocular |ens,

S
fre%d %? f Ogﬂ ithg%??ﬁ¥m£ﬁykﬁkt@&s@%f%ﬁ%¥§ the

utio

am

QJQQ o

intraocular lens according to the Embodiment 2
(intraocular lens employing the power distribution Mbm;, ),
the spherical intraocular lens, and the intraocular lens
employing the reference power distribution Mb are
respectivelyplaceddecentredwithrespecttotheoptical
axis of the intraocular optical system is shown in Fig.
27.

fooz28] Fig. 17 is a graph showing the power
distribution of the spherical intraocular lens as a
comparative example, the reference power distribution
Ma, and the reference power distribution Mb. Herein, the
reference power distribution Ma represents the power
distribution which perfectly cancels the spherical
aberration of the cornea. In the reference power
distribution Mb, the powers are the same as those of the

sphericalintraocularlenslethevicinity(nftheoptical
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respectively placed decentred with respect to the
optical axis of the intraocular optical systemis
shown in Fig. 27. [0028] Fig. 17 is a graph show ng
the power distribution of the spherical intraocular

|l ens as a conparative exanple, the reference power
distribution M, and the reference power distribution
Mo. Herein, the reference power distribution Ma

axirse,pr%%S”‘é% the PoNeE1 @it rdPutirqrathi £he PefteCdh Yo the

cancel s the spherical aberration of the cornea. In
corzlﬂga[ eft?lreerk?gﬁgg\éeraré“ ghicidudd 08 Mot hei pewelce akLoser

same as those of the spherical intraocular |ens

to Hhdhgu\ed NhLyiPhd e opbhadl 24 akhd, rAWeA8nk@ power
e

[
cancel the spherical ‘aberration of the cornea, th
aiONeES taldn 86T 8888 nMt heilh sbnea LlMseer He sth€ibution

outer periphery. That is, the reference power

whi%l?é%épﬂtail%n tYhe doss e PAlc £ 10y r R IRANVG £ 0i 15 I EBYhie@N in

cancel s the spherical aberration of the cornea

thd B idD8i¥yChRI £¥e0bpthe LPd:684 . axia. abBiaddid | G though
al though “the power "distribution in other regions is

thE HWELE NP1 LRG i iphebheah gbREraten i s the SiB8aind the
does not perfectly cancel the spherical aberration of

spﬁQPiFg&ns erWU i K6n SPhecHEef S LRE]  POVRIc bttt o8t 1y
Ma. [0029] Fig. 18 is a graph showi ng the spherica

cafOEL " dHPNSpAE Hihe ENhbee rayebsh! o f nhibeceasrsa Whehe ike
the spherical intraocular |lens as a conparative
th@XPgEE%ence power distribution Ma.
[0029] Fig. 18 is a graph showing the spherical
aberrations of the entire eyeball, in the cases where
the spherical intraocular lens as a comparative example,
and the intraocular lenses employing the reference power
distribution Ma and the reference power distribution Mb
are respectively placed in the eye. 1In Fig. 18, the curve
shown by the solid line represents the aberration
distribution curve when the spherical intraocular lens
is placed, the curve shown by the dotted line in the
diagram represents the aberration distribution curve
when the intraocular lens employing the reference power
distribution Ma is placed, and the curve shown by the
dashed-dotted line in the diagram represents the
aberration distribution curve when the intraocular lens

employing the reference power distribution Mb is placed.

As shown in Fig. 18, the aberration is reduced to zero
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and the intraocul ar | enses enploying the reference

power distribution Ma and the reference power

distribution Mo are respectively placed in the eye.

In Fig. 18, the curve shown by the solid |ine

represents the aberration distribution curve when the

spherical intraocular lens 1is placed, the curve shown

by the dotted Iine in the diagramrepresents the
onBPel hathen i $d rbbutih@n G ¥&o c\thelr t henknemgocdy ahg the

I'ens enpl oying the reference power distribution Mais

refl AERee AWkt be qaw veishewsbymahe andastied- dotd:efh t i ba
in the diagramrepresents the aberration distribution

rewd{ N8 when theel nid 2Pl dad&nst emp oyhtgablRlar lens
reference power distribution Mo is placed. As shown

emploFifg e heraben iphwés dedegacbioidarmb? r am the
in the case of the intraocular |ens enploying the

cad&f6renae pPWwEradicslir iihit+98cMa.arante 1B abey ratiépPation
remains a little in the case of the intraocul ar |ens

ex €ARIRYIYNG 4 B8 ch@fey epgenp@es t dhetr idb ser Mo thetbater
case of the spherical intraocular |ens, the aberration

pe]gi(g,ﬁ%&g,l Yot NERRasSEsSn M.t h di stance closer to the outer
peri phery of the lens. [ 0030 | Fig. 19 is a graph

[0656WM Ng t he icpntrasts angeapH e osiad § athéresnenay tfs when
50 lines/mMm 1n the cases where the spherica

thé g 20cHhaf rben%e @Sy & 6@Mparai hee /e@ Ml theasdstdewhere
i ntraocul ar |l ens enploying the reference power

théI\I/ib SIH & Yiz0n ik Badcuher efealLree apeveip it st iivbuékample,
and the intraocular lens employing the reference power
distribution Ma and the reference power distribution Mb
are respectively placed, with each optical axis thereof
being aligned with the optical axis of the intraocular
optical system. In the graph of Fig. 19, the vertical
axis represents the contrast, and the horizontal axis
represents the distance from the object. Note that these
graphs are determined by analysis using the optical
analysis software ZEMAX manufactured by ZEMAX
Development Corporation. As shown in Fig. 19, it can be
seen that, in the case where the optical axis of the
intraocular lens is aligned with the optical axis of the
intraocular optical system, the intraocular lenses
employing the reference power distributions Ma and Mb
provide better contrasts compared with the spherical

intraocular lens.
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are respectively placed, with each optical axis

thereof being aligned with the optical axis of the

i ntraocular optical system In the graph of Fig. 19,

the vertical axis represents the contrast, and the

hori zontal axis represents the distance fromthe

object. Note that these graphs are determ ned by

anal ysis using the optical analysis software ZEMAX
[od®BDYf aghurRd BY heEMV4 eV el ppeNy {OIPY P pRNshdFing the

shown in Fig. 19, it can be seen that, in the case

conWes 8 tishe bt | €ak %ﬁé%f%ltbge%ﬁgﬂ@9cﬂ|§%|3ﬂ“ii§es/mm,
aligned with the optical axis of the intraocular

in O & cak seUStATR rENe HieNtd 06 H) 8k 1l ansesaoewl Hyi Dgnkheana
reference power distributions Ma and Mo provide

th@elﬁ%EdHHﬁI§§tiéﬁ@@@r%%FM%%ihEeﬁﬂ$eféE@rence power
I ntraocul ar lens. 26 [0031] the other hand, Fig. 20

did Srapdtalih shaw nthd @b 6o raskpedienéhe gnatéal, with
frequency f is 50 lines/mm in the cases where the

casPept a1 AP &F e beNBe it ddden t Rid@BgUbars mm with
| enses enpl oying the reference power distributions Ma

reHPcM +y e HespgetiiceEl YaRi aced, tMd hineasbaptagabptical
axi s thereof being decentred by 0. 5 mfmmwith respect

syd€ehhe antisgddwaxis ffig.hed ntumoeukar n@ptd£8e where the
system As shown in Fig. 20, unlike the case where the

op©PthGala2x8Sagke 2 igned Widheaakotdieheri,n thetgasease
where the optical axis is decentred, it can be seen

wh%ﬁ?\fe FhEhSpitrltd’@PCé&@E: L gnges et O i Ngtt Banr BkeEeRGE that
the intraocular lenses employing the reference power
distributions Ma and Mb provide worse contrasts compared
with the spherical intraocular lens.

[0032] Fig. 21 is a graph showing the contrasts when
the spatial frequency f is 100 lines/mm, in the cases
where the spherical intraocular lens as a comparative
example, and the intraocular lenses employing the
reference power distributions Ma and Mb are respectively
placed, with each optical axis thereof being aligned with
the optical axis of the intraocular optical system. Fig.
22 is a graph showing the contrasts when the spatial
frequency £ is 100 lines/mm, in the cases where the
spherical intraocular lens as a comparative example, and
the intraocular lenses employing the reference power
distributions Ma and Mb are respectively placed, with

each optical axis thereof being decentred by 0.5 mm with
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di stributions Ma and My provi de worse contrasts
conpared wth the spherical intraocular lens. [ 0032
] Fig. 21 is a graph showi ng the contrasts when the
spatial frequency f is 100 Iines/mm in the cases
where the spherical intraocular |lens as a conparative
exanpl e, and the intraocul ar | enses enpl oying the

ref erence power distributions Ma and My are

re ﬁé@@cq:bv%llye Phaced Wihseaehtapt '1‘%@@r§5'c%ltaﬁer§ﬁflcal
erng aligned with the optical axis of the

syéiﬂélﬁaocﬂgaéhgmd Ga FS¥d em1 Hifla 222 dPed PEaPRe spatial
owi ng the contrasts when the spatial frequency i's

fre@fehbhes! My iR dieasaaes aders the ésao@swqadh the
I htraocul ar lens as a conparative exanple, and the

abdx?éfa%%léﬁibéafﬁsée%ﬂphﬁytﬂe thserpher-eNEBePOPRical axis
distributions Ma and Mo are respectively placed, with

of T 9GPt s d s 1desept Hetngtdecey{i€d P¥sPe ™o the

wth respect to the optical axis of the intraocul ar

op@_{)éhg.alaxﬁsy%?n%hés ithoo £ 1R p Blcand s32s t éMeniitf can
the spatial frequency f is increased, as is the case

be Wt Bnt %a’@bgﬁ% deserhbed 1Gasesenis h@mﬁ@%@rﬂi’f@r enthe
optical axis of the intraocular lens is decentred

re b BnRSASSH e k0 diet r 9BitGA n #Xa @fnd hepl RifAPLdbakorse
optical system it can be seen that the intraocul ar

coﬁ@Pé%% LRIYAPEat 18 tH R @ee POVAN dintird HYhilans 1Mhs .
provide worse contrasts conpared with the

[065@9?“ galy |ty 339&“41 %rh?ﬁsshc{m& thedred3t Soad BeaRfren

show ng the rel ati on between the anount of
thdesRBtAl | 9F arddNeraenid@sinwhemhd heontrast when the

spatial frequency f is 50 lines/mm, in the cases where
the spherical intraocular lens as a comparative example,
and the intraocular lenses employing the reference power
distributions Ma and Mb are respectively placed decentred
with respect to the optical axis of the intraocular
optical system. Fig. 24 is a graph showing the relation
between the amount of decentration and the contrast when
the spatial frequency f is 100 lines/mm, in the cases
where the spherical intraocular lens as a comparative
example, and the intraocular lenses employing the
reference power distributions Ma and Mb are respectively
placed decentred with respect to the optical axis of the
intraocular optical system. As can be seen from these
diagrams, if the amount of decentration is equal to or

greater than approximate 0.4 mm, the intraocular lenses
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spatial frequency f is 50 lines/mm in the cases where
the spherical intraocular |l ens as a conparative
exanple, and the intraocul ar |enses enploying the
reference power distributions Ma and Mo are
respectively placed decentred wth respect to the
optical axis of the intraocular optical system Fig.
24 is a graph showing the relation between the anount

em 01‘;%%% ”tﬁrfégggf%%dﬁri‘lé‘g ?)%Je&aséiﬁg%ribﬂ‘fo&%aﬁdfé%iede

uerncy nes Int cases e

eriey | :
worgégé;eghgacirnwga%ual@fthsnﬁp%?eﬁa%gg%a{rﬂgggg QXA & s .

raocul ar | enses “enp erence

[oogggz\é"zr P@Lgt.uzﬁtié’”é Pﬁaadldarh’go?r gfga%fﬁﬁh\ée'&trhé;%aﬁgﬁes

ntre respect tot opti axi s of t

[ I ' ' f
on HESLELS AL Bl cda b o o DESL o

ecentration I's equ [ to

ai P&‘ﬁ%g&'&gi%gpﬂbﬁ’gm# gl?ér etﬁ‘edié‘%gi%%%n_ of the

nses npf oying the r nce power distributions

AR L CROLE iy SR ot o
B2 09 Pl o et encenmpler 5oy ane

M, Peddf E%“Ptrhéji1?57%%@“%288%&1‘“%?L?%&Wl@h LS

accordi ng to another e I ment o e 1nvention o

re%é?%gﬁ$gﬁ fﬂ?Wdﬁgiogslé1 éﬂcraﬁerg%éﬂgléwzfﬁéer

e types of power distribution whi respectively

red SELHER A% ErCANY ELE @AM & MbNand WMET SR POVET
I'stributions M an In the

Embodiments 1 and 2. Ma refers to the type of power
distribution which perfectly cancels the spherical
aberration of the cornea. The reference power
distribution is not limited to Type M;, and the power
distributions may be of Type M,, M; and My. Further, the
power distribution of the intraocular lens according to
the invention of the present application is not limited
to the Embodiment 1 (Mam;) or the Embodiment 2 (Mbm,),
as long as the power distribution has, in a region in
the vicinity of the center of the intraocular lens, at
least one positive power deviation region having a larger
power than that represented by the reference power
distribution and at least one negative power deviation
region having a smaller power than that represented by

the reference power distribution. For example, the

power distribution of the intraocular lens may be one
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Enbodi ments 1 and 2. Ma refers to the type of power

di stribution which perfectly cancels the spherica
aberration of the cornea. The reference power
distribution is not Iimted to Type ML, and the power
di stri butions may be of Type M2, M3 and M4. Further,
the power distribution of the intraocul ar |ens
according to the invention of the present application

n . ?110 rrent tzfe?'\/gtl.&sﬁhgggn?Q@tMS %f( W[E[Qs 91 E@er‘na shown

ong as the power

in Cﬂfé{;“ Eg}{ 0D Based oA bEY YE i Phet '}%fvéféﬁbtey Hwdhe

cen e I ntraocul ar | ens, at | east one positive

snlﬁﬁ‘\’ff) @%@él@ﬂo& 9 Anrhayi g a @k ges q 5 B%Weﬂ@ﬁ;?attern

represented by the reference power™ distribution
reiﬁ@g sakol aasd pa%tr@@@twetmo%w %lgerlﬁ%gel% (to be

Ing a smalTer power than that represented by

aad &4 CEANER PWEE e Hisidd BHH9P. a5Qt £X38R: &n | Nen &ea@& to
distribution of the intraocular | ens may be one 29 in

obé’%iﬁh anﬁepfae@ Yt ”?Hbgl%tése{ﬂ& Qe tBAPES rBR itdh MBn

I's added on one of the reference
coPOMgE + di stributions shown in Fig. 25. The adj ustnent
pattern refers to the pattern of the power

[odj:§§§ ributignto; be tﬁgdfgf%&érh@erﬁs%%naqmsut1on of
distribution, in order to obtain an effect of

Tyﬁ%ﬁﬁre §'a%§%¥£%beréwd¥b'Pef%@@fé@tthbo e HeheRich
the reference power distribution of Type , as

thdeg6lihed; abpug Jef ef s tad NeadyYRe i MBEERon,

when assuming the power at the center of the lens as the
base power. This type includes the reference power
distribution Ma in the Embodiment 1. The reference power
distribution of Type M, refers to the type in which the
power increases in the radial direction, starts
decreasing from a certain radius, and thus is smaller
than the base intraocular power at the lens end portion,
when assuming the power at the center of the lens as the
base power. This type includes the reference power
distribution Mb of the Embodiment 2. The reference power
distribution of Type M; refers to the type in which the
power is substantially equal to the base power until a
certain radius, and then the power starts decreasing from
a certain radius in the radial direction, when assuming
the power at the center of the lens as the base power.

The reference power distribution of Type M, refers to the
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the power decreases in the radial direction, when
assum ng the power at the center of the lens as the
base power. This type includes the reference power
distribution Ma in the Enbodinent 1. The reference
power distribution of Type M2 refers to the type in
which the power increases in the radial direction,
starts decreasing froma certain radius, and thus is

typdBld §hidBahd o Pasey +AELAACY e POURE R ihhenkePadial
end portion, when assum ng the power at the center of

dir_tré‘e thens ahd Nenehase Qﬁ\a&rplgfﬁéc%a%é@cﬁy@ﬁsataggtain

erence power distributiion Mo of the Enbodi nent

rad€s’ efREBNGE sRAVEE g Ghetgbhuti 90 PheTYRA tME b8! €h% tRns
the type in which the power is substantially equal to

as [PRePBI& PONBY NI | a certain radius, and then the
power starts decreasing from a certain radius in the

[od@@it] al dir galiphe JH\EOL ASS YHG d S RONR p AL tER®s , Type
center of the lens as the base power. The reference

m; POPRrList¥hbuty 98 of whikeh Whd pharist i Petdwbl d¥Peaition

whi ch the power” gradually decreases in the radia

redi 6808 L 90.+ ARG theNcEh IRl fecd £asase fl{é’?’b@ive power
certain radius, when assum ng the power at the center

deP{ather eRYyiSS dheshasenPoNeinn 198362 eWildh rsPESinkAng
the adjustrment patterns, Type m refers to the type

thd Re Wi chithise NRSI{d VR POURE idaMt A HhOBF QYO EXi SiPpe m;
in the center circle and the negative power devi ati on
is tagh A, §&1 B4 Swh R BN tAN WleRfa £ EIEOPoFE QR Nion region
exists in the center circle, the positive power deviation
region exists in an annular region surrounding thereof,
and the negative power deviation region exists in another
annular region surrounding the annular region. Type my
and Type ms are the types, in which the positive power
deviation region exists in the center circle and the

negative power deviation region exists in a annular
region surrounding thereof, and in which the amounts of
deviations are constant in specific ranges both in the
positive power deviation region and the negative power
deviation region. Type mg is the type in which the
positive power deviation region exists in the center
circle, the negative power deviation region exists in
an annular region surrounding thereof, the positive power
deviation region exists in another annular region

surrounding the annular region, and the negative power
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thereof. Type n2 is a nodification of Type m. Type n8
is the type in which the negative power deviation
region exists in the center circle, the positive
power deviation region exists in an annular region
surroundi ng thereof, and the negative power deviation
region exists in another annular region surrounding
the annul ar region. Type M4 and Type nb are the

dedYPESonl ricét/\%isn the Pesi Ve POYREhedeVA @b 198 694 §00on

exists in e center circle and the negative power

W=y P r:80l o hSiS 4 NW-ari ok €0i i
s SRR O SIS IR0 570, 2Ppe 19 e

tyfevi at m&%@rehgorb%@mib@ spseb b gerangesohothe d fohh@na

positive power deviation region and the negative power

thékWé?BET%éeﬁbggr?B@@igﬁﬂdﬁtf@gﬁﬁBeéfmeEQEﬁJ@d from

posi tive power devi at 1 on region exists in the center

Ty il € thSe NRYald Ueh DONEH o 0EN| A k@R KEY b £Xi S48 pBwer

an annul ar” regi on surroundi ng thereof, thé positive

ded&yfiond@@égbﬁ%_%%ﬁoeh%ﬂﬁ§§a£ﬂv@“ﬂ&@éraq%?fﬁtion
e

region surtroundi ng the annular region, and

regf‘:.ecgﬁ%ia\é%éjof\@{re%éj@\/fﬁb&nonclfégi:9ﬁee)ﬂ65.t s in a further

annul ar region surrounding the another annul ar

[0d£9)0NF 1 LY P& g1V d Sy tdheaphY BB JWE I €Ret PR 1RASI A VEetween
power deviation region and the negative power

thdleYhalind" s£IhRR M ErhEYSehEr 0Me PRt FBstTWPEelBthe
Is the type in which the positive power deviation

sp&f@ﬂ&@n%ﬂﬂﬂﬂléﬁégn%g%é Vo POWBI daih at k AN t WL W LPSsAkiBere
reversed fromthe type nmho

the intraocular lens in which the adjustment pattern of
Type m; is added on the reference power distribution of
Type M3, the spherical intraocular lens, and the
intraocular lens employing the reference power
distribution of Type M3 are respectively placed decentred
with respect to the optical axis of the intraocular
optical system. Fig. 29 is a graph showing the relation
between the amount of decentration and the contrast when
the spatial frequency f is 50 lines/mm, in the cases where
the intraocular lens in which the adjustment pattern of
Type m; is added on the reference power distribution of
Type M,, the spherical intraocular lens, and the
intraocular lens employing the reference power
distribution of Type My are respectively placed decentred

with respect to the optical axis of the intraocular

optical system. Fig. 30 is a graph showing the relation
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[0037] Fig. 28 is a graph showing the rel ati on between
the anmount of decentration and the contrast when the
spatial frequency f is 50 lines/mm in the cases where
the intraocular lens in which the adjustnent pattern
of Type nl is added on the reference power
distribution of Type M3, the spherical intraocular

| ens, and the intraocular | ens enploying the reference

be RPYEL +ALShhbRWE UF &fe TYPEr VB 1Y AR R iddh ¥YrRkachten
ecentred wth respect to the optical axis of the

thé#%?va?@fé'hafreaﬂteirﬁ?& £SYstem) 1 8s /g% | §natf9%a@Eses where

ng the relation between the amount o

th %%Lé@tciu%ﬁnﬁehgeiﬁo%ﬁ%%{ ﬁ’}@@nadﬁh%t%faﬂ)agﬁern of
e

requency f 1s 50 lines/mm in the cases where

Ty &ihA0CYH 8§ ak@NS d i £bs Ehe nadl Ysd wBRt gRatEEI Buehion of
ype m is added on the reference power distribution

TyPd mM]YPenMt s b RErSRNES | £k Haid@PgH! aled €NSanand Hare

I ntraocul ar l'ens enpl oying the reference power

in%tébeml&f el BIRS1 M 1AL FiesPecidasel NoBl etk

centred wth respect to the optical axis of the

diiﬂi‘ﬁ.ﬂ%ctl'ﬂ(?ﬂ o PRNIFAM Syst e s Fbe+i3 19 A dE8BNecentred

ow ng the relation 32 between the anpunt of
wi?kr?cf'%tsr;?ééQntBnctﬂ@?oﬁ‘EﬁtJaalslta%%n oft henspatittaocular

equency f is 50 lines/mm in the cases where the

opt PELAOCYAreh eNSFi g WRIiCR St Beg adipwskiRIW i Pgt tENr8flation
Type mi~i s added on the reference power distribution

befee VP8 eMimddie: SPhld £&h tirlt AOPE WRE 188ScoAlealdte when
I ntraocul ar |l ens enploying the reference power

the spatial frequency £ is 50 1lines/mm, in the cases where
the intraocular lens in which the adjustment pattern of
Type mg is added on the reference power distribution of
Type M;, the spherical intraocular lens, and the
intraocular lens employing the reference power
distribution of Type M; are respectively placed decentred
with respect to the optical axis of the intraocular
optical system. Fig. 32 is a graph showing the relation
between the amount of decentration and the contrast when
thespatialfrequencyf:h;501ineshmn,inthecaseswhere
the intraocular lens in which the adjustment pattern of
Type m; is added on the reference power distribution of
Type M,;, the spherical intraocular lens, and the
intraocular lens employing the reference power
distribution of Type M; are respectively placed decentred

with respect to the optical axis of the intraocular
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di stribution of Type ML are respectively placed
decentred w th respect to the optical axis of the
i ntraocular optical system Fig. 31 is a graph
showi ng the relation between the anmount of
decentration and the contrast when the spatia
frequency f is 50 lines/mm in the cases where the
i ntraocul ar lens in which the adjustnment pattern of
T; [ ded, gn r halst | bug i
o e SRt ol 1 1t T aSUare ol ¥ fan be
se%ﬁ“%ﬁg%mfﬂelfp%fgg%QYEQQﬂJH%r@&?&ﬂ¥¥h§°ﬁ%&er
Istribution of Type ML are respectively placed

di§¥?fﬂh%§%nv%khah ‘%?ﬁet%HJWhOEBiQﬁeé@iﬁigﬁfiﬁs can

Intraocul ar optical system Fig. 32 is a grap

su &@EngFéfEB?% on PehWeRIht e saMUHis 8 by optic

ecentration an e contrast when the spatia

deddLOUGRGY, f . | SN3Pel LREY e i H:NEo68I8S WAL adBSrding

Intraocul ar lens in which the adjustnent pattern of

to gﬂae iMR 4 5+ 2aded 0Rnthe el &k encsp POWRrt Hb St1h BYbiads a11

Type ML, the spherical intraocular |lens, and the

led SLLAQGW AT L8NS AID)XhNG f henbekgreence pover

istribution of Type ML are respectively placed
decentred w th respect to the optical axis of the
i ntraocul ar optical system As shown in these

diagrams, it capiest5san AL iR iint#@ocul ar |ens
enpl oyi ng power  distribution of any type shown in

[0d¥85€ BhAITANBSEAR 1SUAPE 838 ndGlAF i #13bi B8R it LONLEASEor
cauSed by oOptic decentration. Note that the

anifﬁ&%%&g@{?kewéﬁgcfﬁg%@&e&oihm%i&We&hE@&iﬁrtBﬁamber
present application includes al

of an eyeball after removing the crystalline lens due
to cataract or the like, let alone for an intraocular

lens inserted into the posterior chamber thereof, an

intraocular lens to be used for a phakic eye, or the like.

Brief Description of Drawings

[0039]

Fig. 1 is an explanatory view of a power
distribution of an intraocular lens according to an
Embodiment 1 of the present invention.

Fig. 2 is a schematic explanatory view of an
intraocular optical system constituted by the
intraocular lens and cornea.

Fig. 3 is a graph showing the power distribution

(Mam;) of the intraocular lens according to the
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| enses that are inserted in the eye. Industria
Availability [0038] The present invention may al so be
utilized for an intraocular lens inserted into an
anterior chanmber of an eyeball after renoving the
crystalline lens due to cataract or the like, let
alone for an intraocular lens inserted into the
posterior chanber thereof, an intraocular lens to be

EmSEImER & PHaKith LYPre8bnttheidv K8t i Bl | efnBegdwdEi on
of Drawings ------------ - [0039] Fig. 1 is an

ai EXPL BRALYY o e Of s BrnROWRIa1 di St LB 1 OfeAB, and the
I ntraocul ar | ens according to an Enbodi nent 1 of the

ref¥£880k igWROLI @5 Pbud ilch avgchematic expl anatory
view of an intraocular optical systemconstituted by

the Figt.r@qcylaa@ﬂag_nﬁ HWly LRENERe ShBerd deSl A BPAtions
show ng the power distribution (Maml) of the

of ithld 8GU AE dPEBa8ACOREI Pl el Bakhe whdsdadidBnitdadtular
the present i'nvention, the power distribution of the

1esPNEECEH aiNGr W e EfbodaRdntha Jef enengs Houst
distribution"Ma. Fig. 4 is a graph show ng the

invOReEbeal MAREN Ak heNsphefr 1hg1 e t FBorXalRet ILen &, tdied the
cases where the intraocular |ens according to the

intEPRedBIY 1@l tdipPH93IQY the reference power

distribution Ma are respectively placed in the eye.

Fig. 5 is a graph showing the contrasts when the
spatial frequency f is 50 lines mm, in the cases where
the intraocular lens according to the Embodiment 1 of
the present invention (Mam;), the spherical intraocular
lens, and the intraocular lens employing the reference
power distribution Ma are respectively placed, with each
optical axis thereof being aligned with the optical axis
of the intraocular optical system.

Fig. 6 is a graph showing the contrasts when the
spatial frequency £ is 50 lines mm, in the cases where
the intraocular lens according to the Embodiment 1 of
the present invention (Mam;), the spherical intraocular
lens, and the intraocular lens employing the reference
power distribution Ma are respectively placed, with each
optical axis thereof being decentred by 0.5 mm with

respect to the optical axis of the intraocular optical

system.
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invention (Mam) , the spherical intraocular |ens, and
the intraocular |ens enploying the reference power

di stribution Ma are respectively placed in the eye.
Fig. 5is a graph showi ng the contrasts when the
spatial frequency f is 50 lines nm in the cases where
the intraocular |Iens according to the Enbodi nent 1 of
the present invention (Maml ), the spherica

i ntrpgul ar 1 d ensgrapd it Phyaesd aohers saplwyeAdthe
the reference power distribution Ma are respectively

spd¥ A5 eds P £8Ghs 9Bt 1 0@l 134 Ss hfr eeh RelGaégneHere
with the optical axis of the intraocul ar optica

thSYshePFaddihaf 1% 058Bb reiavy Nfot koMM baTLiSnaWEN]L of
the spatial frequency f is 50 lines mm in the cases

ther€s e hite 1 hRtd@OcHhal Ma@]9 ,2e0 digle tOctdNe intraocular
Enmbodi nent 1 of the present invention (Mam ), the

1esPheshaak ndtipesHbafuld £NSendnNdnigoy Dhigaetd afef€h8nce
enpl oying the reference power distribution Ma are

poW &S RECS t¥ely: M R ada aMé &858 taptd Llp BXE8 dt,henedf each
bei ng decentred by 0.5 mmwith respect to the optica

opxt§10fxti RethRiIFSOEUW @i nQPLLEYne SYEL €M t188 FpPichl 8xis
a graph showi ng the contrasts when the spatia

of ffRAUERMrdob81HA0 pBeSaMsyHtehe cases where the
i ntraocul ar |l ens according to the Enbodi nent 1 of the

present .i pvend i NgeMYH )shéPengPhald C@bnitMHAAOE UVAED the

| ens, and the intraocular | ens enploying the reference
spatial frequency £ is 100 lines/mm, in the cases where
the intraocular lens according to the Embodiment 1 of
the present invention (Mam;), the spherical intraocular
lens, and the intraocular lens employing the reference
power distribution Ma are respectively placed, with each
optical axis thereof being decentred by 0.5 mm with
respect to the optical axis of the intraocular optical
system.

Fig. 9 is a graph showing the relation between the
amount of decentration and the contrast when the spatial
frequency £ is 50 lines/mm, in the cases where the
intraocular lens according to the Embodiment 1 of the
present invention (Mam;), the spherical intraocular lens,
and the intraocular lens employing the reference power
distribution Ma are respectively placed decentred with

respect to the optical axis of the intraocular optical

system.
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power distribution Ma are respectively placed, with
each optical axis thereof being aligned with the
optical axis of the intraocular optical system Fig.
8 is a graph showi ng the contrasts when the spatia
frequency f is 100 lines/mm in the cases where the

i ntraocul ar | ens according to the Enbodinent 1 of the
pr esent invention (Mam ), the spherical intraocular

| ens, - I I
$i . St “hjgut . ypﬁﬂ Mol eRYy eHR 9@1@&5_@& ﬁ@%@@%@p%he

power are respectively placed, wt

amo\%ﬂ?ﬁ o@péégéht% Jh(BHecrlﬁﬁft @' ESn@%fa%nE rvﬁgelbytIQeSSﬂgklal

respect to the optical axis of the Intraocular

reocgﬁ.éﬁeg %yf‘ée'inooﬁﬂlngs'/ﬁmﬁ g{ﬁplﬂh%h%QQst Ii]ﬁ'lere the

at i et ween the anount of decentration and the

1n 15008 ﬂy%ﬂwfgwﬁ ﬁfhﬁhgf{§qHﬁgcﬁﬂbéélﬁgﬂﬂrﬁséﬁnkhe
|nt ere t

e cases ntraocul ar I ens according to

é$ nﬁ?W95%¥Ho&dﬁa$h $H§%¥EekﬁwgﬂhW%ﬁé@EMLaﬂm%ns

spherical intrao and the i1 ntraocular Iens

anéﬂqﬂgyiﬂgfggh eherq Qgﬂﬁiofiﬁﬁrfﬁgtk@@é%%ﬁ%g power
lF %ece

respectively aced ntred with  respect to the

dl%f%iﬁ%&f%%SMQfakgefégﬂ@QEHb@lﬁxﬁigégd teEM rd with

IS a graph show ng the relation between the

H@tt%fﬂﬁ%Q@bEﬁwa]éwgstB% ¢ rast rwhe 14 optical

frequency f 1s 100 tnes/mm 1in the cases

Sy%ﬁg g the i ntraocul ar |l ens according to the
odi nent 1 of the

Fig. 11 is the graph showing the power distribution
(Mbm;) of the intraocular lens according to the
Embodiment 2, the power distribution of the spherical
intraocular lens, and the reference power distribution
Mb .

Fig. 12 is a graph showing the spherical
aberrations of the entire eyeball, in the cases where
the intraocular lens (Mbm;) according to the Embodiment
2 of the present invention, the spherical intraocular
lens, and the intraocular lens employing the reference
powerdistributionbﬂaarerespectivelyplaced:ﬂ1theeye.

Fig. 13 is a graph showing the contrasts when the
spatial frequency £ is 50 lines/mm, in the cases where
the intraocular lens (Mbm;) according to the Embodiment
2 of the present invention, the spherical intraocular
lens, and the intraocular lens employing the reference

power distribution Mb are respectively placed, with each
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present invention (Mam ), the spherical intraocul ar

l ens, and the intraocular |ens enploying the
reference power distribution Ma are respectively

pl aced decentred with respect to the optical axis of
the intraocul ar optical system Fig. 11 is the graph
showi ng the power distribution (M) of the

i ntraocul ar |l ens according to the Enbodinment 2, the

optPP¥&T ZL L L huLI 0. Oéeiﬂg éh?tﬂ%ie‘if"wih{%{r@%‘%’ﬂ @%glaiq_g§gis

and the reference power distribution

of g&%ggﬁﬁﬁgﬂgggﬁﬁgﬁfq@@g&kgg}E; eLpations of the entire

in the cas ere e I ntraocul ar | ens

(Morg ) @099{ giasn%ptﬁgrr%ggl E%Wdﬂaﬂtf%?zcﬁht%f’éeéﬁgh the

i nventTon, I ntraoc ens, and t

spa.{]_{glil.oglfle Ué’ﬁxﬁ %”H.lsoyé@gliﬂgsrﬁrtrf,r efféeth%ovc‘?e[ses where
ace

di stribution are respectively p in the eye.

i i r ' .
tr”%ﬁ%%?%Eofﬁg%%%n%§nfskgﬁ%ggl%E§§%§§§E?ﬁE?%gﬁ§g§g§§WﬁéPgnt

2 ngghﬁ#g%@&éﬁEli eﬁwEWEJ @ﬁ@oggﬂgkie &h%ntraocular

of the present 1nvention, the spherica

1eﬁf réagult@fe iﬁ@éaomglawel%ﬂtsr A &1 hgN: IR O¥E PG nce

e reference power Istribution "M are’respectively

povg+?ctffis tW!itbnl H Mﬁ,]a%a oi_pééﬁélc t@‘\iil& H?I §eta db,lelﬂq.gih each

gned with the optical axis of the i'ntraocul ar

op%%%%l?.g!ﬁ = %Eﬁ‘etrﬁ%gf B4in%y B PEERR AW PI oL mm with
respect to the optical axis of the intraocular optical
system.

Fig. 15 is a graph showing the contrasts when the
spatial frequency £ is 100 lines/mm, in the cases where
the intraocular lens (Mbm;) according to the Embodiment
2 of the present invention, the spherical intraocular
lens, and the intraocular lens employing the reference
power distribution Mb are respectively placed, with each
optical axis thereof being aligned with the optical axis
of the intraocular optical system.

Fig. 16 is a graph showing the contrasts when the
spatial frequency f is 100 lines/mm, in the cases where
the intraocular lens (Mbm;) according to the Embodiment
2 of the present invention, the spherical intraocular
lens, and the intraocular lens employing the reference

power distribution Mb are respectively placed, with each

optical axis thereof being decentred by 0.5 mm with
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spatial frequency f is 50 lines/mm in the cases where
the intraocular lens (Moml) according to the

Enbodi nent 2 of the present invention, the spherica
intraocular Ilens, and the intraocular |ens enploying
the reference power distribution Mo are respectively
pl aced, with each optical axis thereof being
decentred by 0.5 mmwith respect to the optical axis

e, ntraoc d Q;i st.g E
redflob Lol R0CUL BT Ol (HELs PESRED dRfractuind GhERRa
SYQ{% I|nes/nn] in the cases where the intraocular |ens

m) according to the Enbodiment 2 of the present

| nvept fony ot 1S PRI P8l <hBLARCUIRE pbRBS: ddtkiMution

i ntrao ular ['ens enploying the reference powe

of AFLT 'slkﬂ}ﬂélofcé(ﬁer erﬁff EE%Cltdx?’eang %Hi)aela&{‘lve

optlca axi's el ng i gne MAth the oOptica

ﬁ ,of i herLptrageul arn QR C&Lseﬁmlghg Mal® LSa@the

show ng the contrasts when th spati a

ref.féng%%C péwfﬁ &%@%F?ﬁ/t%n bt he cases where the

i ntraocul-ar lens according to the Enbodi nent 2

of tﬁfgpreﬁgni sl QVeitd %%vﬁpgefh%alsﬁﬁéfﬁg:%li ar

| ens e I ntraocu ar ens enploying the reference

abgﬂﬂﬁh%é fd{ttiﬂ@na 16l %%%eﬁ'dlv@'tyhglégsgs Whteee the

optic axis t ereo bei ng decentred by O

spﬂ\éfmc gsﬁ%cttrégchﬁ%roﬂ%'n%alasaé'éoﬁ’i tﬂ“@ti{?ter@QSHllp@.re and

optical” "system Fig. 17 1s a graph show ng the power
thg'fgh%%g'gﬂploylng the reference power distribution
Ma and the reference power distribution Mb are
respectively placed in the eye.

Fig. 19 is a graph showing the contrasts when the
spatial frequency f is 50 lines/mm, in the cases where
the spherical intraocular lens as a comparative example,
and the intraocular lenses employing the reference power
distribution Ma and the reference power distribution Mb
are respectively placed, with each optical axis thereof
being aligned with the optical axis of the intraocular
optical system.

Fig. 20 is a graph showing the contrasts when the
spatial frequency £ is 50 lines/mm, in the cases where
the spherical intraocular lens, and the intraocular
lenses employing the reference power distributions Ma

and Mb are respectively placed, with each optical axis

39



of the spherical intraocular lens as a conparative
exanpl e, the reference power distribution Ma, and the
reference power distribution Mo. Fig. 18 is a graph
showi ng the spherical aberrations of the entire
eyeball in the cases where the spherical intraocular

| ens as a conparative exanple, and the |enses

enpl oyi ng the reference power distribution M and the

théf%SEGWEiﬁﬁmﬁédﬁﬁ%fééubgﬂb“@ Ak WiespesbisyRldt to the
pl aced the eye. Fig is a graph showi ng the

optCPRLiaghs; WheR the sRathdcd1£AUBRAYidalSs9Btem.
ines/mm in the cases where the spherica

i nt repgul an i8N$, apr Ap ROIRBKAN] ¥ et €XaBBh@rasPd when the
i ntraocul ar | enses enploying the reference power

spé¥§5ﬁ'?@édﬁbﬁ@yaﬁdlghgdﬁﬁﬁﬂﬁ%@ﬁmﬁowﬁh(HﬁﬁrdﬁgéBOWhere
are respectively placed, with each optical axis

thd REIEOF 1 chai RY &t d 988 AW ﬁ.@n@‘%soﬁtd:éﬁba%ﬁlﬁé dR8mple,
I ntraocul ar optical system Fig. 20 is a graph

ancfh:qw, NG ¢ PEo NI ASitesn ¥8ENe hP € o ySRA It3le freEIeBEY f pOWer
50 lines/mMm in the cases where the spherica

dlé@fi%%%i&ﬁslﬁ%&aﬁ@deh%ﬁé“fégﬁgdﬁlvéﬁﬁs@iaced with
enpl oyi ng the reference power distributions Ma and M

ea@lrleo15€§E%9_t bvaly g aeeds Bl ga@&&péﬂ%itﬁxtﬁe38ptlcal
hereof being decentred by 0.5 mmwth respect to the

axPQt b¢alt i §anraIch@u!I_EU Rt @h10R £LBémSystem Fig.
21 is a graph show ng the contrasts when the

Fig. 22 is a graph showing the contrasts when the
spatial frequency £ is 100 lines/mm, in the cases where
the spherical intraocular lens as a comparative example,
and the intraocular lenses employing the reference power
distributions Ma and Mb are respectively placed, with
each optical axis thereof being decentred by 0.5 mm with
respect to the optical axis of the intraocular optical
system.

Fig. 23 is a graph showing the relation between the
amount of decentration and the contrast when the spatial
frequency £ is 50 lines/mm, in the cases where the
spherical intraocular lens as a comparative example, and
the intraocular lenses employing the reference power
distributions Ma and Mb are respectively placed decentred

with respect to the optical axis of the intraocular

optical system.
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spatial frequency f is 100 Iines/mm in the cases
where the spherical intraocular |lens as a conparative
exanple, and the intraocul ar |enses enploying the
reference power distributions Ma and Mo are
respectively placed, with each optical axis thereof
being aligned with the optical axis of the

i ntraocul ar optical system Fig. 22 is a graph show ng

the ﬁ?&t ragt s %Q_{kéﬁlﬁ s8Ry thieeddantyibnisetfd@en the
lines/Mm in the cases where the spherica

amdﬁ%£a8%md¥f%@@3dﬁﬁatﬁem@yﬁﬂfaﬁteWﬂHHethea@béﬁﬁal
I ntraocul ar [enses enploying the reference power

frég%lgﬁfl'ct}mf ops Mg andi MR sanfn | esReehieval ¥spkagathrav the

optical axis thereof being decentred by 0.5 nmm

sp¥b+hcanesRestad QutiRe 2RMICals axé§mgfaﬁ5\§i{78téﬁl@ﬁ1@|l%f, and
optical system Fig. 23 is a graph showi ng the

thd el At bgt yeen dihge sampipiio Pingeaeny ratrerr il t pewer

contrast when the spatial frequency f is 50 |ines/mm

aidDriBeCases Mhened Mo SPBeriedled i vaAGUIAratE8SoEE et
a conparative exanple, and the intraocul ar |enses

wi BPLRUING- £ heor el e5pe iRAET axdisStdd bthEons tba @sd 14y
are respectively placed decentred wth respect to the

op@PPLhgalspXt§mof the intraocular optical system 4 ii
Fig. 24°7is a graph showing the relation between the

amoupt oof Haf fgel and gty GINtehasia Vien d R SRRIdSS of the
frequency f is 100 lines/mm in the cases where the
reference power distribution.
Fig. 26 is a diagram showing the modes of adjustment
patterns in the invention of the present application.
Fig. 27 is a graph showing the relation between the
amount of decentration and the contrast when the spatial
frequency f is 50 lines/mm, in the cases where the
intraocular lens according to the Embodiment 2 of the
present invention (intraocular lens employing the power
distribution Mbm,), the spherical intraocular lens, and
the intraocular lens employing the reference power
distribution Mb are respectively placed decentred with
respect to the optical axis of the intraocular optical
system.
Fig. 28 is a graph showing the relation between the
amount of decentration and the contrast when the spatial

frequency f is 50 lines/mm, in the cases where the

intraocular lens (Msm;) in which the adjustment pattern
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spherical intraocular lens as a conparative exanpl e,
and the intraocul ar | enses enploying the reference
power distributions Ma and Mo are respectively pl aced
offset wth respect to the optical axis of the
intraocular optical system Fig. 25 is a diagram of
expl aini ng the nodes of the reference power
distribution. Fig. 26 is a diagram show ng the nodes

of Q‘fy;ﬁéjjnﬂslgeghde@tttoert% '1@1‘@1!“@01:9\1%@ 'l%@ferﬂﬁfoylﬁlg the

present application. Fig. 27 is a graph show ng f
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contrast "when t he spati al requency f is 50 lines
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he Enbodi nent 2 of the “present invention

reﬂé%ﬁé@CEbWeﬂ &Ss EFRbA ih (e T%@rM3 dirs! E:'te%éQE‘lvely

e spherical 1ntraocular 1'ens,” and

pldé‘é&@?&&leﬁrtfé?&'%fﬂﬁ' PYERL dhg d @cfr?é HIEiBAYCExis of the
distribution Mo are respectively placed decentred wth

1n{19§889t1at10 65%1‘&@]1 C@i;s"t"é'nﬁ of the intraocul ar opti cal

system is a graph showing the relation
bet Vlﬁfﬁ tﬁ‘@ 1@'@‘{1}_‘51}9?1 Qﬁ&@%rgatth%”r%'ldaH‘SnCQQE%%n the
when the spatial ~ frequency f 1s 50 lines/mm in

amc%"ﬁ%so PELEchG-a t 116 haQEH| #he! €85t )wlhé‘nV\E‘hghs b Q% ial

adj ustment pattern 41 of Type ml is added t
frd PhEARGUIAT 3 L-e@% e_l.rg.)lll9¥l/ﬂﬂ‘lthf[1 Eﬁfeerc%@ésp%i‘ﬁére the

di stribution of Type M3, the spherical

intraocular lens (Ms;m;) in which the adjustment pattern
of Type m; is added to the intraocular lens employing the
reference power distribution of Type M,, the spherical
intraocular lens, and the intraocular lens employing the
reference power distribution of Type M, are respectively
placed decentred with respect to the optical axis of the
intraocular optical system.

Fig. 30 is a graph showing the relation between the
amount of decentration and the contrast when the spatial
frequency £ is 50 lines/mm, in the cases where the
intraocular lens (Miymg) in which the adjustment pattern
of Type ms is added to the intraocular lens employing the
reference power distribution of Type M;, the spherical
intraocular lens, and the intraocular lens employing the
reference power distribution of Type M; are respectively

placed decentred with respect to the optical axis of the

intraocular optical system.
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intraocul ar lens, and the intraocul ar |ens enploying
the reference power distribution of Type M3 are
respectively placed decentred with respect to the
optical axis of the intraocular optical system Fig.
29 is a graph show ng the relation between the anount
of decentration and the contrast when the spatia
frequency f is 50 lines/mm in the cases where the
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Fig. 32 is a graph showing the relation between the
amount of decentration and the contrast when the spatial
frequency £ is 50 lines/mm, in the cases where the
intraocular lens (Mim3) in which the adjustment pattern
of Type m; is added to the intraocular lens employing the
reference power distribution of Type M;, the spherical
intraocular lens, and the intraocular lens employing the
reference power distribution of Type M; are respectively
placed decentred with respect to the optical axis of the
intraocular optical system.

Fig. 33 is a diagram showing that the optical axis
of the intraocular lens is decentred from the optical

axis of the eyeball.

Description of Numeral

[0040]

43



amount of decentration and the contrast when the
spatial frequency f is 50 lines/mm in the cases
where the intraocular Iens (MLnB) in which the

adj ustnment pattern of Type nb is added to the

i ntraocul ar lens enploying the reference power

di stribution of Type ML, the spherical intraocular
| ens, and the intraocul ar Iens enpl oyi ng the

f
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ecentre th respect to the
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of decen ratlon and the contrast when the spatia
frequency f is 50 lines/mm in the cases where the
intra (9¢ %gns (MLnB) in which the adjustnent
pattern ype nB is added to the intraocul ar |ens
enpl oying the reference power distribution of Type
ML, the spherical intraocular lens, and the
i ntraocul ar | ens enploying the reference power
di stribution of Type ML are respectively placed
decentred with respect to the optical axis of the
i ntraocul ar optical system Fig. 33 is a diagram
showi ng that the optical axis of the intraocular |ens
is decentred fromthe optical axis of the eyeball
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11 Aregion in the vicinity of an optical center 0 12
Cornea 11 Clains [1l] An intraocular lens in which
deterioration in contrast is suppressed when an
optical axis of the intraocular lens inserted into an
eye is decentred from an optical axis of an eyeball
by enpl oyi ng such a power distribution as
respectively having at | east one positive power

devi ati on regi on having @ Lapger power than that
represented by a reference power distribution and at

| east one negative power deviation region having a
smal |l er power than that represented by the reference

[ 1 Poves n dis it L8ELRR M &n §€FnORyH Nchh@ e &k Db X taford hen
center of the intraocular |ens, assum ng that the

cod €F 85@8NGE POUBL rd 4 £ AbYhied) Dl BB tS®al 0a&ARCEF athe
spherical aberration of cornea when the intraocul ar

int £8Scull%r NSeh s ednkRt G ddei £Y8- ah2byEng d HdANCHLRE from
| ens according to Caim1l1, wherein "each of the

an RSt i Me powRr Jdevdrptd b & €4 0ByaBapligy 1 A§98kickea power
power devi ati on region 1s a Ci rcul ar regi on or an

di PPRUbaN YN re@P &t DY cakONAY iy ARl 1 68k tA¥he pob3kive
The intraocul ar I ens according to Caim1 or 2,

powder 8b itei 68NLEY 1 d €I QD 1RFS A 14P§ERNHIAIdY than that
circular shape centering around the optical axis
repP¥iBadtad ayU8 reference power distribution and at
least one negative power deviation region having a
smaller power than that represented by the reference
power distribution in a region in the vicinity of the
center of the intraocular lens, assuming that the
reference power distribution being set to cancel a
spherical aberration of cornea when the intraocular lens
is inserted into the eye.
(2] The intraocular lens according to Claim 1, wherein
each of the positive power deviation region and the
negative power deviation region is a circular region or
an annular region centering around an optical axis.
[3] The intraocular lens according to Claim 1 or 2,
wherein the central region has a substantially circular
shape centering around the optical axis having a radius
not less than 0.7 mm and not more than 1.75 mm.
[4] The intraocular lens according to any one of claims

1 to 3, wherein a mean value of power deviation amounts
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not less than 0.7 mmand not nore than 1.75 nm [ 4 ]
The intraocular I ens according to any one of clains 1
to 3, wherein a nmean val ue of power devi ation anmounts
115 froma reference power of the positive power
deviation region is not less than 0.1 diopter and not
nmore than 0.8 diopter, and a nean val ue of power
devi ati on annunts fromof a reference power of the

t d [ i:S s .
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| opt ef "and han
region is not less than 0.1 diopter and not more than
0.8 diopter, and a mean value of power deviation amounts
from of a reference power of the negative power deviation

region is not less than 0.1 diopter and not more than

0.8 diopter.



