of t he wor ki ng member 31. As can be seenfromFig. 5(b),
the notch 31c opens in the downward direction in the
wor ki ng member 31 andis formedinthe shape of a groove
whi ch extends inthe |l eftward and ri ghtward direction.
As can be seen fromFig. 5(b), agroove wall on a di st al
end side of the notch 31c is formed froman inclined
surface which extends downward toward the distal end
side of the working member 31.

[ 0039] Slits 31d and 31f are formed hal fway and in
the vicinity of a proximal end in the forward and
rearward directions of each of the left and right fl at
portions 31b. The slits 31d and 31f are each formed
in an al most L-shape which is conmposed of an incision
extending in the | eftward and rightward directions in
the flat portion 31b and an incision extending in the
forward and rearward directions. The formati on of the
slits 31d and 31f in each flat portion 31b causes
formati on of movabl e pieces 31le and 31g. The movabl e
pi eces 31le and 31f fulfill a so-called axis-shift
prevention function such that the circular col umar
portion 3la is |ocated at the mddle in the leftward
and ri ghtward directions of the nozzl e body 10 when t he
pl unger 30 moves inside the nozzle body 10. Although
the two pairs of movabl e pi eces 31e and 31g are formed
in the present embodi ment, one pair alone or three or
more pairs may be formed.

[ 0040] The insertion member 32 to be inserted has
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a cross-section in an almst H-shape overall, and
di mensionsintheleftwardandri ghtwarddirections and
inthe upward and downward directions are set slightly
smal |l er thanthose of thethrough-hole 10f inthe nozzle
body 10. A pressing plate menber 33 in a disk shape
whi ch spreads in the upward, downward, |eftward, and
rightward directions is formed at a rear end of the
insertion member 32.

[0041] A pawl portion 32a which protrudes upward
from the insertion menber 32 to be inserted and is
vertically novabl e due to elasticity of a materi al for
t he plunger 30 is formed at a portion closer to atip
than a mddle in the forward and rearward directions
of the insertion member 32. \When the plunger 30 is
inserted into the nozzle body 10, the pawl portion 32a
engages with a | ocking hole 10e illustrated in Fig. 3
whi chis providedinthethicknessdirectioninanupper
surface of the nozzle body 10. Wth the engagenent,
positions of the nozzle body 10 and the plunger 30
relative to each other in an initial state are
determ ned. Note that formati on positions of the pawl
portion 32a and the | ocki ng hol e 10e are set such t hat,
i nan engaged state, a distal end of the wor ki ng menber
31 is located on the rear side of the |l ens body 2a of
the toric intraocular lens 2 set on the stage menmber
12 and is located in a place where the notch 31c can
hol d t he support portion 2b ontherear side of thelens
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body 2a fromabove. Intheinsertion member 32 as wel |,
a slit in an alnmost L-shape which is composed of an
incision extending in the leftward and rightward
directions and anincisionextendingintheforward and
rearward directions, |like the slits 31d and 31f, may
beformed. Theslitthusformedintheinsertionmenmber
32 to be inserted also fulfills the function of
preventing axis-shift of the plunger 30.

[0042] A manufacturing method for an intraocul ar
| ens according to the present enbodiment wll be
descri bed.

[0043] Aprocess of manufacturingabul kintraocul ar
l ens 3e which is a base for an intraocular |ens
according to the present enbodi ment will be descri bed
in detail with reference to Figs. 6 to 10. Fig. 6
illTustrates schematic views of a resin mold 120 for
mol di ng for the bulk intraocular |ens 3e. The resin
mol d 120 for mol ding is composed of an upper resin nold
115 and a |l ower resin mold 117. The bul k intraocul ar
|l ens 3ethat is abasefor anintraocul ar I ens 2is mol ded
by bringingthe upper resinnold 115 andthe |l ower resin
mol d 117 toget her and filling avoidformed between the
upper resin mold 115 and the | ower resin mold 117 with
a soft material. Fig. 6(a) is a cross-sectional view
illustrating a state in which the upper resin mold 115
and the | ower resin mold 117 are separated. Fig. 6(b)
Is a cross-sectional viewillustrating a state during
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t he mol di ng of the bul k i ntraocul ar | ens 3e by bringi ng
the upper resin mold 115 and the | ower resin mold 117
t oget her. The bul k intraocular |ens 3e includes a
pre-|l ens body 3g and a pre-support portion 3h. Details
of the pre-lens body 3g and the pre-support portion 3h
wi Il be described | ater.

[0044] As illustrated in Fig. 6(a), the upper resin
mold 115 has an optical portion anterior surface
mol di ng portion 115a for form ng an anterior surface
of a Il ens body 3a of the bulk intraocular |Iens 3e and
a support portionanterior surface mol di ng portion115b
for mol ding an anterior surface of a portion which is
to serve as support portions 3b. The |l ower resin nold
117 has an optical portion posterior surface nol ding
portion 117a for form ng an optical portion posterior
surfaceinthel ens body 3a of the bul k intraocul ar | ens
3e and a support portion posterior surface mol ding
portion 117b for molding a posterior surface of the
portion that is to serve as the support portions 3b.
The | ower resin mold 117 is al so provided with an outer
wal | portion 117c which is provi ded over a whol e outer
peri phery of the | ower resin nold 117 and is i ntended
to be brought together with the upper resin mold 115.
[ 0045] The upper resin mold 115 and the | ower resin
mold 117 are formed by injection molding, and a
general - purpose resin material is used as a materi al .
A plastic resin which is free of deformati on due to a
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rawmat eri al monomer as al ens materi al andis excell ent
in solvent resistance is desirable as the resin
mat eri al, and the upper resin mold 115 and the | ower
resin mold 117 may be polymerization vessels made of
a polyolefin resin, such as polyethylene or
pol ypropyl ene. The upper resin nold 115 and the | ower
resin nold 117 may be nmol ded using an acrylic resin,
such as PMVA, a nylon resin, or the |like.

[0046] At the ti me of manufacturing the intraocul ar
| ens 2 using the above-described resin nmold 120 for
i njection molding, arawmaterial monomer 110 as a |l ens
material is supplied to the lower resin mold 117, as
illustratedinFig. 6(a). Therawmaterial monomer 110
may be one generally used for an intraocul ar | ens and
is not particularly limted. A publicly known
t hermopol ymeri zation initiator, a publicly known
phot opol ymeri zationinitiator, or thelike can be used
as a polymerization initiator. 1In order to make the
i ntraocul ar | ens 2 UV-resi st ant by i mparting
ul travi ol et absorbing power to the intraocul ar | ens 2
or coloring the intraocular |lens 2, a polymerizable
ul travi ol et absorbing agent, a polymerizable dye, or
the li ke may be used as a copolymerizati on component.
[0047] As illustratedin Fig. 6(b), the upper resin
mold 115 and the |lower resin mold 117 are brought
together by fitting the upper resin nold 115 into the
outer wall portion 117c of the |lower resin nold 117.
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Wth this operation, a void surrounded by the opti cal
portion anterior surface nolding portion 115a of the
upper resin mold 115 and the optical portion posterior
surface nmol ding portion 117a of the | ower resin nold
117 isfilledwiththerawmaterial monomer 110 to form
a portion correspondingtothe lens body 3a, and a voi d
surrounded by the support portion anterior surface
mol di ng portion 115b of the upper resin mold 115 and
t he support portion posterior surface mol ding portion
117b of the |l ower resin mold 117 is filled with the raw
mat eri al monomer 110 to forma portion correspondi ng
to the support portions 3b.

[0048] The raw material monomer 110, with which a

void between the upper resin nold 115 and the | ower

resin mold 117 is filled, is polymerized inside the
resin mold 120 for nmolding. For example, heat
pol ymeri zation that, in a stepwise manner or

continuously, raises temperature within atemperature
range of 25 to 120°C and conmpl etes polymerization in
several hours to several tens of hours may be used as
a pol ymeri zation met hod. For exanmpl e,
phot opol ymeri zati on that perfornms polymerization by
applying a |light beam such as ultraviolet |ight or
visible 1light, of a wavelength appropriate for
activation absorption of a photoinitiator or a
combi nati on of heat pol ymeri zation and
phot opol ymeri zati on may be used. Note that, in this
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case, a tank or a chamber for polymerization may be
filled with an atmosphere of an inactive gas, such as
nitrogen or argon, and that polymerization may be
performed i n at mospheric pressure or in a pressurized
st at e.
[0049] In the present embodi ment when
pol ymerization of the raw material monomer 110 is
compl eted, the upper resinmld 115in astate in which
t he upper resin nold 115 and the | ower resin mold 117
are brought together, as illustrated in Fig. 7(a), is
removed, as illustrated in Fig. 7(b). Wth this
removal , the bulk i ntraocular Il ens 3e (to be descri bed
| ater) i s exposed. At this time, the bulk intraocul ar
|l ens 3eis generally consideredhighlylikelytoremin
on the |l ower resin nmold 117 side with a |l arger contact
area. That is, theremoval of the upper resin mold 115
exposes the bulk intraocular |l ens 3e while the | ower
resin nmold 117 and the bulk intraocular |ens 3e are
i ntegral with each other.
[ 0050] As illustrated in Fig. 8(a), the bulk
i ntraocular lens 3e has an almst disk shape and
i ncludes the pre-lens body 3g that is a base for the
| ens body 3a and the pre-support portion 3h that is a
base for t he support portions 3b. Theintraocul ar | ens
2 is obtained by machining the bulk intraocul ar |ens
3e along an outer shape of the intraocular lens 2
i ndi cated by broken lines in Fig. 8(a).
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[ 0051] A process for machi ning the bul k i ntraocul ar
l ens 3e to obtain the intraocular lens 2 will be
descri bed. In the present enbodi ment, an upper
surface of the bulk intraocular lens 3e in a state in
which the l ower resin mold 117 and t he bul k i ntraocul ar
| ens 3e are integral with each other, as illustrated
in Fig. 7(b), is covered with a coating material 200

or theli ke, and the bul k i ntraocul ar | ens 3eis fixed,

as illustrated in Fig. 9. After that, as illustrated
in Figs. 10(a) and 10(b), a conventional mlling
(profiling) method is used for a surface of the fixed

bul k intraocular lens 3e to obtain a shape of the

i ntraocular lens 2. At this time, air (cool air) is

bl own over the lens or cutting oil (e.g., a
wat er - sol ubl e cutting oil, such as propyl ene glycol,
is preferable) is poured at the time of mlling to

prevent chip powder frombeing deposited as a foreign
substance on a product. The desired intraocul ar |ens
2 can be obtained by renoving the coating materi al 200
after that. Note that any material may be adopted as
the coating materi al 200 as | ong as the possibility of
deposition of chip powder or dust generated when the
intraocular lens 2 is cut out can be elim nated, and
guality at the time of manufacture of the intraocul ar
|l ens 2 can be improved. For exanple, a sealant, a
i qui d waxi ng compound, or the |i ke can be used as t he
coating material 200.
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[ 0052] There is no need to remove the upper resin
mol d 115, asillustratedinFig. 7(b). The upper resin
mol d 115 and the | ower resin nold 117 may be processed
together with the bulk intraocul ar |ens 3e.

[ 0053] At the time of toric intraocular |ens
manuf acture as well, a toric intraocular lens is
obt ai ned by polymerization using the upper resin nold
115 and the |l ower resinnold 117 that has atoric surface
and toric marks indicating an astigmatism axis, as
descri bed earlier. |Inthe case of atoricintraocul ar
| ens, however, a positional relationship between a
toric mark and a support portion is very significant.
Since if the positional relationship is not adequate,
thel ens may break at theti me of insertion or extrusion
behavi or may become unstable at the time of insertion
to adversely influence an operation, an indicator for
alignment at the time of outline machiningis provided
at the lower resinnold 117 to be used here in a process
prior to a process of polymerization.

[ 0054] Toric lenses to be produced can be
manuf actured without |l ens-to-lens variation in
positions of marks relative to positions of support
portions by setting the lower resin nmold 117 on a
profiling apparatus while confirm ngthe indicator and
perform ng processing. An operator who perfornms an
operation many ti mes can performan operation with the
same sense even if a different lens is used and can
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obtain a stable result. Toric intraocul ar | enses can
come in 300 or more types corresponding to the nunber
of conmbi nations of spherical equivalent power and
cylindrical power. I f marks are put on the sanme
positions regardless of the magnitude of refractive
power, cataract operations needinglensesdifferent in
refracti ve power can be performed with the same sense,
and a stable result can be obtained. At the time of
settingonthe profiling apparatus, mechani cal control
may be performed such that the indicator is set at the
same position.

[ 0055] An i ndi cator for alignment will be descri bed.
As illustrated in Figs. 10(a) and 10(b), an i ndi cator
117d for alignment is providedinaregionwhereatoric
| ensisnot tobeformedandsoastofall onanextension
of a toric axis indicated by intended toric mark
positions (3i) onthetoric surfaceinfront view. The
i ndicator 117d may be processed at the same time as
processing of thetoric surface of thelower resin nmold
117 or may be i npl ement ed by adj usting the orientation
of a mold for form ng an i ndi cator and the orientation
of a mold for form ng the toric surface at the ti me of
mol ding the | ower resin nmold 117. The indicator 117d
can be easily provided.

[ 0056] The indicator 117d for alignment may be
provided at a position which can be observed and
detected even in a polymerized state. This is because
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surfaces for | ens formati on are sandwi ched bet ween t he
upper resin mold 115 and the | ower resin nold 117, and
observation of an indicator is inpossible in the
polymerized state. For this reason, an indicator is
preferably provided at the outer wall portion 117c (a
peri pheral portion of an upper surface of the | ower
resin mold 117) in Fig. 9 or at a surface opposite to
a surface for lens formation (the indicator 117d), as
illustratedinFig. 10(a). The shape of theresin mold
inthe present embodi ment is merely an exanpl e and may
be changed, as needed. For exanmple, although the
surface of the outer wall portion 117c is oblique to
an optical axis of anintraocul ar I ens, the surface may
be hori zontal (perpendicular tothe optical axis of the
i ntraocul ar I ens) for easy detection of an indicator.
The wi dt h of the outer wall portion 117c may be wi dened.
[ 0057] The i ndi cator 117d desirably have a recessed
shape, as illustrated in Fig. 10(a). This is because
if thelower resinmold 117 is rotated about the opti cal
axis of +the optical surface while a projecting
component 1Is in contact with a surface where the
i ndi cator of the |lower resin mold 117 is formed, the
projecting component can just fit in when the position
of the projecting component coi ncides with that of the
i ndi cat or . This configuration allows mechanical
detection of an orientation with toric marks (the
orientation of the toric axis). In this case, the
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projecting component is constructed together with an
el astic body, and the height may be changed al ong a
surface shape of the |ower resin mold 117 in contact
when the projecting conponent is in contact with a
regi on other than a recessed portion. The recessed
portion may be detected in a non-contact manner, using
| aser interference or the |ike.

[ 0058] The recessed portion whichistoserve as the
i ndi cat or may be a t hrough-hol e or a non-t hrough-hol e.
I nviewof mol di ngconditions and processingconditions
for the resin nmld, it s comon to adopt a
non-t hrough-hole. Inthe case of a non-through-hol e,
a bottom surface of the recessed portion may be a
surface with roughness different fromthat of a portion
ot her than the recessed portion. Since a resin high
intransparency i s often adopted as a material for the
| ower resin nold 117, detection of the position of the
i ndi cator may be somewhat difficult. If the | ower
resinmmold 117 is rotated about the optical axis of the
optical surfacewhilelight, suchas | aser, is applied

scattering intensity of reflected |ight of applied
' i ght changes due to a difference in roughness between
t he i ndi cator bottomsurface and surroundi ngs t her eof .
Detection of the indicator position is thus easier,
whi ch results in easy detection of the orientation of
the toric axis. The orientation of the toric axis may
be detected by perform ng shooting with a CCD canmera
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or thelike and i mage processingto obtainadifference
inlum nance bet ween the optical surface andthe marKks.
On the other hand, if the indicator has a projecting
shape, since the lower resin mold 117 is often
transportedwhile alens surfaceto be processed facing
upward, the projecting shape interferes with a |lens
transport I ane or alens receivingjig, whichtilts the
| ower resin mold 117. Since the tilt influences
processing accuracy, a conmplicated process or an
addi ti onal cost is needed to avoid the tilt.

[ 0059] Since a met hod t hat provides atoric surface
at the lower resin nold 117 is adopted in the present
embodi ment, anindicator is providedat thelower resin
mold 117. However, an i ndi cator may be provi ded at t he
upper resin mold 115, depending on a manufacturing
met hod and a configuration of a toric |ens.

[ 0060] Figs. 11(a) to 11(d) illustrate a schematic
configuration of each mark 2d formed at the | ens body
2a of the toric intraocular |lens 2 according to the
present embodi ment. Fig. 11(a) is a partial enlarged
view of the | ens body 2a of the toric intraocul ar | ens
2 in Fig. 1(b). 1In the present enbodi ment, the mark

2d is arecessed portion whichis formed at a posteri or

surface 2g of the lens body 2a. Fig. 11(b)
schematically illustrates the mark 2d in top view of
the I ens body 2a. As illustrated in Fig. 11(b), the

shape of arim2h of the mark 2d in top viewof the | ens
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body 2ais anellipsewthout anarc of aperfect circle.
A major axis 2] and a m nor axis 2k of the ellipse at
the rim 2h which cross each other at right angles at
a center 2i of gravity of the mark 2d are different in
| ength fromeach other. |Inthe present embodi ment, the
maj or axis 2j is an axis which extends in a radial
direction (a direction at right angles to the optical
axis Oin the |lens body 2a) of the I ens body 2a, and
the mnor axis 2k is an axis which extends in a
circumferential direction of the I ens body 2a. Note
that the major axis 2] corresponds to (is al most
coi ncident with) an exanple (e.g., aflat meridian) of
a first axis, and the m nor axis 2k corresponds to a
direction of an example (e.g., a steep meridian) of a
second axis. The formation of the mark 2d in this
manner allows reduction in the possibility of an
operator m staking the mark 2d for an air bubbl e or the
l'i ke when the toric intraocular lens 2isinsertedinto
an eyeball of a patient.

[0061] A perfect circle is not formed at the rim2h
at either end of the major axis 2j. For exanple, if
a perfect circleis formed at the rim2h at either end
of the major axis 2j, when an operator can confirm a
perfect circle in question alone of the mark 2d in the
toric intraocular lens inserted into an eyeball of a
patient, the operator is unable to determ ne in which
direction an astigmatic axis extends fromthe perfect
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circleinquestion. The mark 2d constructed such t hat
the rim2h does not have a perfect circle, i.e., does
not have an arc of a perfect circle allows the oper at or
to determ ne a direction of the astigmatic axis onthe
basis of the shape of the rim2h at a portion in the
vicinity of one end of the major axis 2 evenin a case
where the operator can confirmthe portion al one.

[0062] Fig. 11(c) schematically illustrates the
mark 2d in a side cross-sectional viewof the |l ens body
2a. As illustrated in Fig. 11(c), the mark 2d has a
bottom surface 2m and an inclined surface 2n which
extends fromthe rim2h to the bottomsurface 2m At
the rim2h of the mark 2d, the posterior surface 2g of
the Il ens body 2a and the inclined surface 2n form an
edge. Fig. 11(d) illustrates a partial enl arged view
of therim2h of the mark 2d illustrated in Fig. 11(c).
Inacross-sectionof thelens body 2a (a spot i ncl uding
t he mark 2d) al ong a pl ane parallel tothe optical axis
of the | ens body 2a, a dimension of a radius R (also
referredtoas acorner radius di mension, i.e., aradial
di mensi on of a rounded portion structurally formed at
a corner portion) of a chanfer at therim2his not more
t han a predeterm ned value. W th this configuration,
directions of refraction at the posterior surface 2g
of rays of |Iight passing through the posterior surface
2g on one side of therim2h as a boundary are di stinctly
different fromdirections of refractionat theinclined
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surface 2n of rays of |ight passingthroughtheinclined
surface 2n on the other side. This allows an oper at or
tovisually recognizeanellipseconstituted of therim
2h and the inclined surface 2n when t he operator vi ews
the mark 2d. In the present enbodiment, the
predeterm ned value i s not more than 0.1 mm (0.1 mm or
a smaller dimension). It is conceivable that, if a
gradi ent shape with an angle the posterior surface 2g
forms withtheinclinedsurface 2n whichis | arger than
90 degrees and smal |l er than 180 degrees i s adopted, the
operator can easily visually recognize the posterior
surface 2g and the inclined surface 2n of the mark 2d
froma difference in color. A toric |lens having the
toric mark illustrated in Fig. 11 was actually
fabricated, thel OL was i nsertedinto an optical system
whi ch was an imtation of an aphakic eye, transmtted
I i ght was applied froma cornea side, and the optical
systemwas observed fromaretinaside. 1Inacase where
the angle the posterior surface 2g forms with the
inclined surface 2n was not |ess than 150 degrees,
recognition of the boundary was i npossi ble. Fromthis,
it is conceivable that if the toric lens is actually
inserted into an eye, a patient does not recogni ze t he
boundary. The toric lens is thus desirable as an
i ntraocul ar | ens.

[0063] A peripheral portion (e.g., the inclined
surface 2n) of the mark 2d may be adapted such that
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bri ght ness changes inastepwi semanner. Inthis case,
duetotheso-calledCraik-O Brien-Cornsweet illusion,
one of |ight passing through the posterior surface 2g
and | i ght passing through the bottomsurface 2mof the
mark 2d on two sides of the rim 2h and the inclined
surface 2n (the peripheral portion) that change in
brightnessinastepw se manner as a boundary may appear
bright to an operator, and the other may appear dark
to the operator. For this reason, it is conceivable
that themark 2d with the above-descri bed configuration
all ows the operator to easily visually recognize the
posterior surface 2g and the bottomsurface 2m of the
mark 2d froma difference in color or brightness.
[0064] The Crai k- O Brien-Cornsweet illusionwill be
described with reference to Figs. 12(a) to 12(c). 1In
Fig. 12(a), a whole of a region on the right side of
an edge at the center appears a little brighter than
on the left side. Fig. 12(b) illustrates a graph with
the abscissa representing a position in a region
illustratedinFig. 12(a) andthe ordi nate representing
| um nance (lightness) at each position. As indicated
by t he graph in Fig. 12(b), left and right regions are
actually the same in Dbrightness. Fig. 12(c)
illTustrates a chart of a case where a boundary portion
(an edge) between the left and right regions of the
regionillustratedinFig. 12(a) isfilledinwthblack.
As illustrated in Fig. 12(c), the two regions appear
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to have the same Dbrightness if a central region
i ncluding the edge i s hidden. As described above, it
is known that if a boundary portion between |eft and
right regions withthe same bri ghtness has an edge, two
sides of the edge are perceiveddifferent i nbrightness
under influence of a brightness gradi ent of the edge.
[ 0065] A configuration which changes how |i ght
reflection appears or brightness at a boundary bet ween
a lens optical surface and a mark using effects of the
illTusion allows brightness recognized at the optica
surface and bri ghtness recogni zed at the mark t o be made
different and allows easier mark recognition. The
illTusionis producedinacase where a boundary portion
has a brightness gradient. For this reason, |ight
reflected at an edge appears brightest by form ng an
edge into a sharp shape at a boundary between a | ens
optical surface and a mark as inthe present enmbodi ment
or the brightness of light reflected at a peri pheral
portion of the mark changes in a stepwi se manner by
changing roughness in a stepwi se manner at the
peri pheral portion of the mark to i mplement gradient
brightness. This allows effective production of the
illusion and easier recognition of the mark.

[0066] The bottom surface 2m and the inclined
surface 2n of t he mark 2d are desi rably snoot h surfaces.
I f the bottom surface 2m and the inclined surface 2n
are constructed as rough surfaces, |light scattered by
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the bottomsurface 2mand the inclined surface 2n may
become stray |l ight toinfluence the visual performance
of a patient. In contrast, since the bottom surface
2mand the i nclinedsurface 2n are constructed as snmoot h
surfaces in the present embodi ment, there is no risk
that scattered |ight wunnecessary for the visual
performance of a pati ent may be generated at the bottom
surface 2m and the inclined surface 2n. The snooth
surfaces hererefer tosurfaces roughenedtothe extent
that the bottomsurface 2mand the inclined surface 2n
can be regarded as almost mrror-finished surfaces.
As an example, if the roughness of each of the bottom
surface 2mand the inclined surface 2n of the mark 2d
in the |l ens body 2a is not nore than 20 nm (20 nm or
asmaller value) (Ra) when the roughness of the opti cal
surface except the mark 2d i s not more than 5 nm (5 nm
or a smller value) (Ra) (Ra: arithmetic mean
roughness), the visibility of the mark 2d can be
i mproved without risk of generating scattered |ight
unnecessary for the visual performance of a patient.
More preferably, the roughness of each of the bottom
surface 2mand the inclined surface 2n of the mark 2d
s set not more than 10 nm(Ra). Alternatively, Ra for
the optical surface and Ra for the mark bottomsurface
2m may be made to differ by not less than 5 nm

[0067] Addi tionally, the posterior surface 2g of the
| ens body 2a is formed as an optical surface which is
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aconvex surface, andthe mark 2di s formed as an opti cal
surface which is a concave surface. That is, a
difference in curvature generated between the mark 2d
and the optical portion except the mark 2d at the
posterior surface 2g of the |l ens body 2a can be said
to contribute to improvement in the visibility of the
mark 2d. Additionally, due to the so-called Holl ow
Face il lusion, an operator recogni zes the mark 2d with
a concave surface formed at the posterior surface 2g
of the | ens body 2a as a convex surface when the toric
i ntraocular lens 2isinsertedintoaneye of apatient.
As descri bed above, it is possibleto cause an oper at or
torecognizethe mark 2d as a mark with a convex surface
even if the mark 2d is formed at the posterior surface
2g of the lens body 2a.

[0068] The present enbodi ment has been descri bed
above. Configurations of thetoric intraocular |Iens,
the intraocular lens insertion tool, and the Iike
descri bed above are not limtedtothe above-descri bed
embodi ment. Various changes can be made withinarange
not losing identity with the technical idea of the
present invention. For example, 1in the above
descri ption, the shapes of the rim2h and the bottom
surface 2mof the mark 2d are el li pses. Each shape may
be an obl ong or a polygon having a short side and a |l ong
side, such as a rectangle, in addition to an elli pse.
Al t hough the mark 2d is a recessed portion formed at
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the posterior surface 2g of the |l ens body 2a in the
embodi ment, a projectingportionformedat the anteri or
surface 2f of the |l ens body 2a may be used i nstead of
the mark 2d. Although the mark 2d i s conposed of the
bottom surface 2m and the inclined surface 2n, the
bottom surface 2m and the inclined surface 2n may be
constructed as curved surfaces. The recessed shape of
the indicator 117d may be any shape, such as a
t hrough- hol e, a non-through-hol e, agroove, or anotch,
or the indicator may be created by a met hod ot her than
form ng the indicator into a recessed shape, such as
pai nt, printing, or surface rougheni ng. An
i ntraocular lens, on which a mark according to the
present inventionis to be put, may not be a one- pi ece
| ens and may be a so-called three-piece intraocul ar
| ens in which support portions and a |l ens portion are
composed of different materials or members.

[0069] Figs. 13(a) to 13(c) illustrate a schematic
configuration of a mark 2p which is formed at the
anterior surface 2f of the |l ens body 2a i nstead of the
mar k 2d formed at the posterior surface 2g of the | ens
body 2a. Fig. 13(a) is a partial enlarged view of the
| ens body 2a of the toric intraocular lens 2 in Fig.
1(b). The mark 2p is a projecting portion which is
formed at the anterior surface 2f of the | ens body 2a.
Fig. 13(b) schematicallyillustratesthemrk 2pintop
viewof thel ens body 2a. AsillustratedinFig. 13(b),
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t he shape of arim2q of themark 2pis anellipse. That
is, a major axis 2s extending in the radial direction
of the | ens body 2a and a m nor axis 2t extending in
thecircunferential directionof thelens body 2a which
cross each other at a center 2r of gravity of the mark
2p are different inlength fromeach other. A perfect
circleis not formed at the rim2q at either end of the
maj or axis 2s.

[ 0070] Fig. 13(c) schematically illustrates the
mark 2p in a side cross-sectional viewof the lens body
2a. As illustrated in Fig. 13(c), the mark 2p has an
upper surface 2u and an inclined surface 2v which
extends fromthe rim2qg to the upper surface 2u. At
the rim2q of the mark 2p, the anterior surface 2f of
the I ens body 2a and the inclined surface 2v form an
edge. Thus, the formation of the mark 2p that is a
projecting portion at the anterior surface 2f of the
| ens body 2a can be said to all owan operator to easily
visually recognize the anterior surface 2f and t he mark
2p by a differenceincolor, |like acase where the mark
2d is formed at the posterior surface 2g of the | ens
body 2a.

[0071] As anot her aspect that changes how |i ght
reflects at a boundary between a mark and an opti cal
portion, a shape with a inclined portion 4c solely at
a boundary between an optical portion 4a and a mark 4b
on an optical surface of a |l ens body may be adopt ed,
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as illustrated in Fig. 14(a). Al ternatively, a
transitional portion 5c which changes in roughness in
a stepwi se manner between a mark 5d and a ri m5b of the
mar k 5d may be provi ded wi t hout provi ding a significant
| evel difference at a boundary between an optica

portion 5a and the mark 5d on an optical surface of a

| ens body, as illustrated in Fig. 14(b).
[0072] A modi fication of anindicator for alignment
will be described. In the present nodification, a

recessed portionwithf =2.0 nmwas providedinalower

resinmol dat aperipheral portionof anoptical surface
on a side opposite to a side with a toric surface.

OQutline machining was performed using the recessed
portion as an indicator. A lower resin mold without

an indicator as a control was also fabricated, and
alignment accuracies were compared. Since an
astigmatic axis was hard to perceive in a polymerized
state in the case without an indicator, a mark of the
position of a toric mark at an optical surface needed
to be put onthe lower resin mold with an oil -based pen
after thetoric mark i s searched for under a m croscope
using telecentric transmtted illum nation. The
| ower resin mold was set on a processi ng machi ne usi ng
the mark as an indicator, and outline machi ning was
performed. As a result, the |Iower resin mold having
the recessed portion with f = 2.0 mm allowed
hi gh-accuracy alignment. 1Inthe present nodification,
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i ndi cator detection by visual inspection and manua
setting on the processi ng machi ne were performed. It
is easily conceivable that mechanical indicator
detection and mechanical setting on a processing
machi ne all ow higher-accuracy alignment.

[0073] I nacase whereapart of aresinmoldisformed
into a so-called D cut shape instead of using an
i ndicator in order to detect a toric axis or in other
cases, a D-cut position may be asymmetrical with
respect to a flow of resin, and the fl ow of resin may
be inmpaired to cause a molding failure. However, in
the present modification, no change was found by
exam nation of an opti cal surface usi ng an
interferometer, and it was confirmed that an i ndicator
did not cause a nolding failure.

[ Ref erence Signs List]

[0074]

1 intraocular lens insertion tool

2 toric intraocular |ens

2a lens body

2d, 2p mark
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CLAI MS
What is claimed is:
1. A toric intraocular lens comprising a |lens body
provided with an astigmatic axis,
wherein a mark i ndicating the astigmatic axis is
formed at an optical surface of the |ens body, and
a length in a radial direction of the | ens body
and alengthinacircunferential direction of thelens
body of external di mensions of the mark are different

from each other in top view of the optical surface.

2. The toric intraocul ar | ens according to claiml,
wherein a contour of arimof the mark at | east on one
end side of a first axis extending in the radial
direction of the lens body in the mark does not have

an arc of a perfect circle.

3. The toric intraocul ar | ens according to claim1l
or 2, wherein the mark is a recessed portion that is

formed at a posterior surface of the |lens body.

4. The toric intraocul ar |l ens according to claim1l
or 2, wherein the mark i s a projecting portionthat is

formed at an anterior surface of the |ens body.

5. The toric intraocul ar I ens according to claim3
or 4, wherein a radial dimension of a chanmfer at arim
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of the mark in a cross-section of the | ens body al ong
a plane parallel to an optical axis of the |l ens body

is 0.1 mmor a smaller di mension.

6. The toric intraocular | ens according to any one
of claims 3to 5, whereinthe mark i ncl udes an inclined
surface adj acent toarimof themark inacross-section
of the I ens body al ong a plane parallel to an optical

axis of the |ens body.

7. The toric intraocul ar | ens according to any one
of claims 1 to 6, wherein a value of surface roughness
of the mark is 20 nmor a smaller value, and surface
roughness of the optical surfaceis different fromthe

surface roughness of the mark.

8. The toric intraocul ar | ens according to any one
of claims 1 to 7, wherein the toric intraocular |ens
comprises a toric intraocular |ens group that 1is
conmposed of a plurality of toric intraocular |enses
different in refractive power of the |Iens body, and

the mark i s provided at a fi xed positionrelative
to a position of a support portion of the toric
i ntraocular lens in each of the toric intraocul ar
| enses inthetoricintraocul ar | ens group, regardl ess

of the refractive power of the |ens body.
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9. An intraocul ar l ens insertion tool for inserting
atoricintraocul ar | ens according to any one of cl ai nms
1 to 8 into an eye of a patient, wherein the toric
i ntraocular lens is housed 1in advance 1in the

i ntraocul ar |l ens insertion tool.

10. A manufacturing method for a toric intraocul ar
| ens according to any one of clainms 1 to 8, conmpri sing

pol ymerizing resin to constitute the | ens body,
using a resin mold with an i ndicator put to provide a
position of the mark i ndicating the astigmatic axi s at
a fixed position relative to a position of a support

portion of the toric intraocular | ens.

11. The manuf acturi ng met hod for the toric
i ntraocul ar | ens according to claim 10, wherein the

i ndicator of the resin mold is a recessed portion.

12. The manuf acturi ng met hod for the toric
i ntraocul ar | ens accordingtoclaiml0, whereinsurface
roughness of the indicator of the resin mold is
different from surface roughness of a portion other

than the indicator.
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