DESCRI PTI ON | NTRAOCULAR LENS | NSERTI ON DEVI CE AND METHOD FOR CONTROLLI NG
MOVEMENT OF THE | NTRAOCULAR LENS Technical Field [0001] The present
invention relates to an intraocular lens insertion device and a nethod for
controlling novenent of the intraocular |lens used to inplant an intraocul ar
l ens into an eye in place of a crystalline I ens renoved in cataract
surgery. Background Art [0002] I n cataract surgery, there has been w dely
performed renoval of opacified crystalline | enses by phacoemnul sification
and aspiration (PEA) followed by inplantation of intraocular |lenses into

aphakic eyes. There are two typas@fbptggocul ar lens: a hard intraocul ar
| ens whose optic is nmade of a hard material such as PMVA and a soft
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silicone elastoner, soft acrylic or hydrogel.

MOVEMENT OF THE INTRAOCULAR LENS

Technical Field

[0001} The present invention relates to an intraocular
lens insertion device and a method for contrelling movement of
the intraccular lens used to implant an intraocular lens into

an eye in place of a crystalline lens removed in cataract

surgery.

Background Art

[{0002] In cataract surgery, there has been widely
performed removal of opacified crystalline lenses by
phacoemulsification and aspiration (PEA) followed by
implantation of intraocular lenses into aphakic eyes. There
are two types of intraocular lens: a hard intraocular lens whose
optic is made of a hard material such as PMMA and a soft
intraocular lens whose optic is made of a flexible material such
as silicone elastomer, soft acrylic or hydrogel.

[6003] Upon use of a hard intraccular lens, the lens needs
to be inserted through an incisicon having been cut in a cornea
or sclera in a width approximately the same as the diameter of
the optic of the lens. On the other hand, upon use of a soft

intraccular lens, the lens can be inserted through an incision



[ 0003] Upon use of a hard intraocular lens, the lens needs to be inserted

t hrough an incision having been cut in a cornea or sclerain a wdth
approximately the same as the diameter of the optic of the lens. On the

ot her hand, upon use of a soft intraocular |lens, the I ens can be inserted
through an incision smaller than the dianeter of the optic of the |ens by
folding the optic. [0004]1n order to reduce the risk of post-surgery
corneal astigmatismor infection, insertion of a |ens through a small
incision is preferable. Consequently, soft intraocular |enses tend to be
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whose optic Is nade of mat eri a supporting portions are nade of
a hard naﬁﬁélgﬁ such as PWA (generally, this type of intraocular |ens has
two thin filanent shaped supporting portions (Fig. 9(A)) Type 51 whose

optic and| §@@@Prt'ngIHQ&&iéPN&)QEQFgQQ%eQHsknﬁfE@ate_ rPRL e a1

(generally, this type of Intraocu | ens has e supportlng

portions (Kt gomB(Bl ?FamlfT aéfgav‘@;eg% mﬁekha nrplat e-1ike

supporting portlons ig. 9 fOOO In ad di cated i ntraocul ar
| ens 'nseEBEQQ1&?YE%‘%eQ%¥bBQea r&%@@ahémp g@wlaﬁlxa&maaqcm@geé ens to an

eye through a slendér tube Is used in sone cases Iin order to insert
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device, an intraocul'ar lens can be inserted through an incision opening
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and supporting portions are made of a hard material such as PMMA
{generally, this type of intraocular lens has twe thin
filament-shaped supporting portions (Fig. $(A)); Type 51 whose
optic and supporting portions are made of the same soft material
{(generally, this type of intraocular lens has plate-like
supporting portions (Fig. 9(B)); and Type 52 which has two or
more thin plate~like supporting portions {(Fig. 9(C)).

[0005] In addition, a dedicated intraccular lens
insertion device having a mechanism to lead an intraocular lens
to an eye through a slender tube is used in some cases in order
to insert intraocular lenses into eyes. By using such an
intraocular lens insertion device, an intraocular lens can be
inserted through an incision opening smaller than 3 mm.
[0006] In recent years, in order to eliminate the
pessibility of bacterial contamination or operational errcr in
handling intraocular lenses, an intraocular lens insertion
device where an intraocular lens is set beforehand and which

can be packaged and stored has been developed.



possibility of bacterial contam nation or-operational error in handling

i ntraocul ar | enses, an intraocular lens insertion device where an
intraocular lens is set beforehand and which can be packaged and stored has
been devel oped. [0007]Wth such an intraocular |ens insertion device,
however, there was a problemthat a supporting portion arranged in the
backward direction of a lens advancing axis (hereinafter, referred to as a

trailing supporting portion) got caught in the gap between a plunger for
pushing out the intraocular |ens and an inner wall of a passage of the

i nsertion j.ce or entan din the S f vement of
t he intraggﬁfgr Iensﬁ %%‘% Srobpg gro&ﬁﬁ? o ?ﬁ %bf% eggéC|aIIy wth

ft | ar, | h hi t h d
o sort | gacell At ere e ag | '“hs%aa?%@é‘pm BB SpRErLg or U o

0008] | t | t d t |

Suppor .”nZ“E%“e HskVeFFeRREtpf ?%ﬁés'&ﬂ*‘f’gw%‘véﬁ%éﬁ%%fohef’t?nt raocul ar

| h L eft fth when th
ans’is | FebIL é’?%esﬁ%%rr%'ﬁ‘%aﬁ%@%@s' ot it Halofa Pt Ao the

| ens is pushed b the | unge eated -opera t he
trailing %%%%@ Flﬁg p ? i % |ﬁ?:p gl% 8 |s e h%?ao?uand ﬁgtéﬁgs time and

labor in syrgery.n spne cases. owé' tn@grlcngﬂ%gwgglor ASarl 1 PVi g

i nsi de the"intraocu ti evice, the op railing

Supporti nglfl[%t?]rteé erJ]CtJ?rI; fae;rhreoctr 4o FRE 8&9‘9 oo, 1 HlllTE ach:Lfl% %e or

br eakage © or "t'he alfrrng supportlng por 1 on. ‘Ther ef ore,

when an ig eﬁocgr%g%esnfslbsra@%%r 18,0t 0,.AN 8YE ST NP Sibg Lntgaocul ar Tens

i nsertion devic

intraccular lens having thin filament-shaped supporting
portions or a soft intraocular lens having thin plate-like
supporting portions.

(0008] In such an intraocular lens insertion device, if
the trailing supporting portion stretches in a process of
movement of the intraccular lens, the trailing supporting
portion is left outside of the eye when the lens is inserted
through a small incigion in the eye. Therefecre, after the lens
is pushed by the plunger, a repeated operation for inserting
the trailing supporting portion into the eye is required, and
it takes time and labor in surgery. 1In some cases, while the
intraocular lens is moving inside the intraocular lens
insertion device, the optic and the trailing supporting portion
interfere with each other, resulting in damage or breakage of
the optic or the trailing supporting portion.

[0009] Therefore, when an intraocular lens is inserted

into an eye using the intraocular lens insertion device, the



behavi or of the trailing supporting portion of intraocular |ens needs to be
controll ed appropriately in a process of novenent of the intraocul ar |ens.
[0010] I n view of the foregoing problens, a lens insertion tool which has a
side clearance provided at the distal end of a plunger for accommobdating a
trailing supporting portion to prevent danmage to the trailing supporting
portion has been disclosed (Patent Docunent 1, for exanple). A lens
insertion tool provided with a relief channel for a trailing supporting

portion at the | ower side of a plunger has been al so disclosed (Patent

Docunent .2,, far._ex le). .Furthernore, a |ens insert.i | rein a
pl unger 5ﬁ%ﬁ§§15':$gﬁ ?ﬁ&15658§FFPS§%%89%P6n18%03Jf%%%ggﬁggﬁéﬁgg haptics up
n

and over | Q. has been disclosed (Paten cunent_3, fo I . Thus, the
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supportin rti;on_of intraocular lens having thin filament-shaped or
pIate-IiH%Esqﬁb&PffﬁacBg?¥§gI§? Pat ent Docunent 1. Japanese Transl ation of

PCT Interg%&ggnal Agglkcatio tNofA%l-SOGSSzO atent Docu %§ L WS Patent
No. 67335 t ent St 3! 3aﬁhﬁg§én%ﬁexanlned ategg1 ubli'cati on No.
2004- 351196 Piselgsure of yhec DVENti.op BT oRLETR 1o, be Sokver by the
a plunger for accommodating a trailing supporting portion to
prevent damage to the trailing supporting portion has been
disclosed {(Patent Document 1, for example). A lens insertion
tool provided with a relief channel for a trailing supporting
portion at the lower side of a plunger has been alsc disclosed
(Patent Document 2, for example). Furthermore, a lens
insertion tool wherein a plunger pushes a trailing supporting
portion up a ramp and bends haptics up and over IOL has been
disclosed (Patent Document 3, for example). Thus, the
above-mentioned Patent Documents can reduce getting caught of
a trailing supporting portion of intraocular lens having thin
filament-shaped or plate-like supporting portions.
Patent Document 1: Japanese Translation of PCT International
Application No. 11-506357
Patent Document 2: US Patent No. 6733507
Patent Document 3: Japanese Unexamined Patent Publication No.

2004-35119¢6

Disclosure of the Invention

Problems to be Solved by the Invention



[ 0011] The above-nentioned Patent Docunments 1 and 2, however, still have a
problemthat the trailing supporting portion relieved into a clearance at
the distal end of plunger or a relief channel for a trailing supporting
portion stretches and the trailing supporting portion is |left outside of
the incision when the intraocular lens is inserted through a small incision
of the eye. Especially, an intraocular lens having thin plate-Ilike
supporting portions which are made of thick soft nenbers has a probl emthat
it takes tine and | abor to conduct a repeated operation. In the foregoing
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thlnplate like supporting portions which are made of thick soft
members has a problem that it takes time and labor to conduct
a repeated operation. In the foregoing Patent Document 3, too,
there are concerns that while an intraocular lens is moved
further through the nozzle after the haptics are bent up and
over I0L, the trailing supporting porticnmay be compressed into
an unexpected shape, causing a breakage of the trailing
supporting portion, a trouble during insertion, or a state of
the folded trailing supporting portion accommodated in the
intraocular lens not returning to a desired shape after
ingertion intc an eye.

[0012] In view of the foregoing problems, an object of the
present invention is to provide an intraocular lens insertion
device and an intraocular lens movement control method which
can appropriately contrel the behavior of a trailing supperting
portion in a process of movement of the intraocular lens and
can reduce the possibility of a repeated operation after

insertion of the intraocular lens into an eye,



studi es over and over again and found that the above-nentioned object could
be achieved by folding an optic and supporting portions individually while
mnimzing the interference of the optic and the supporting portions during
novenent of the intraocular Iens. [0014] To achi eve the above object, the
invention according to claim1 features an intraocular |lens insertion
device conprising: a lens setting part for setting an intraocul ar |ens
havi ng an optic and one or two or nore supporting portions disposed at the
outer edge of the optic; a plunger for pushing out the intraocular |ens set

on the | eps,set#d NNty ARY - Hor4iE for releasing the intraocular |ens
pushed out by the pIunge?, the 1 ntraocul ar I ens being set on the | ens
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optic and a pushing portion for pushing out the supporting portion arranged
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according to claim2 is characterized in that the pushing portion bends the
Support i ngopPeELL Rk, § 8. { O w&@eﬁdirn%tiwﬁg ehetihf JrénscAdvancing axis.

[ 0016] The i nvention according to claim3 is characterized in that the

pushing pgptionahends tLhessyuPRALt ho8: A idgmg ddierdeAEWaE dy i rection of
the I ens advancing axis without "interference of the optic and the

supportingnpehbt@ihr 1ens.

[0014] To achieve the above object, the invention
according to claim 1 features an intraocular lens insertion
device comprising: a lens setting part for setting an
intraocular lens having an optic and one or two or more
supporting portions dispcsed at the outer edge of the optic;
a plunger for pushing out the intraocular lens set on the lens
setting part; and a nczzle for releasing the intraccular lens
pushed out by the plunger, the intraccular lens being set on
the lens setting part with at least one of the suppoerting
portions being arranged in the backward direction of a lens
advancing axis, wherein the plunger includes a lens contact
portion for abutting against the ocuter edge of the optic and
a pushing portion for pushing out the supporting portion
arranged in the backward direction of the lens advancing axis.
[0015] Theinventionaccordingtoclaim22ischaracterized
in that the pushing portion bends the supporting portion in the
forward direction of the lens advancing axis.

[0016] The invention according to claim 3 is characterized



[ 0017] The invention according to claim4 is characterized in that the
pushi ng portion includes a guide extending in the direction of the |ens
advancing axis. [0018] The invention according to claimb5is characterized in
that the pushing portion is a groove extending in the direction of the |ens
advancing axis. [0019] The invention according to claim®6is characterized in
that the pushing portion includes a supporting portion abutting face for
abutting agai nst the deformed supporting portion. [0020] The invention
according to claim7 features a nethod for controlling novenent of an
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the I ens advancing axis, wherein the noving step includes the steps of:
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the I ens advancing axis in the | ens noving direction; and pushing out the
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direction of the lens advancing axis.
(0018} The invention according to claim 5 is characterized
in that the pushing portion is a groove extending in the
direction of the lens advancing axis.
(G019} The inventicn according to claim 6 is characterized
in that the pushing portion includes a supporting portion
abutting face for abutting against the deformed supporting
portion.
[0020] The invention according to claim 7 features a
method for controlling movement of an intraocular lens,
comprising the steps of: setting an intraccular lens having an
optic and one or two or more supporting porticns disposed at
the cuter edge of the optic on a lens setting part with at least
one of the supporting portions keing arranged in the backward
direction of a lens advancing axis; and moving the intraocular
lens in the forward direction of the lens advancing axis,
wherein the moving step includes the steps of: pushing out the
supporting portion arranged in the backward direction of the
lens advancing axis in the lens moving direction; and pushing

out the outer edge of the optic in the forward direction of the



| ens advanci ng axis. [0021] The invention according to claim8 is
characterized in that the step of pushing out of the supporting portion
conprises a step of bending a tip of the supporting portion in the forward
direction of the lens advancing axis. Effect of the Invention

[ 0022] According to the intraocular lens insertion device set forth in claim
1 of the present invention, the pushing portion provided on the plunger
noves an intraocular lens forward with the supporting portion being caught,
thereby preventing the supporting portion fromstretching backward as the

i ntraoculal,d %@%ahé H&vggg%'formard Therefore, with this intraocular |ens

i nsertion JEV|ce e” supporting portlons can be inserted together with the
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r epeat ed operatlon after t |ntraocu ens mas inserted into the eye.
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Effect of the Invention

[(0022] According to the intraccular lens inserticn device

set forth in claim 1 of the present invention, the pushing
portion provided on the plunger moves an intraocular lens
forward with the supporting porticn keing caught, thereby
preventing the supporting portion from stretching backward as
the intraocular lens is moving forward. Therefore, with this
intraoculaf lens insertion device, the supporting portions can
be inserted together with the optic into an eye through an
incision at one operation, thereby cmitting a repeated
operation after the intraocular lens was inserted into the eye.
[0023] According to the intraocular lens insertion device
set forth in claim 2 of the present invention, the optic and
the supporting portion arranged in the backward direction of
the lens advancing axis are prevented from being damaged or
broken while the intraocular lens 1s moving.

[0024] According to the intraccular lens insertion device
set forth in ¢laim 3 of the present invention, the intraocular

lens ismoved forward with a minimumof interference of the optic



set forth in claim3 of the present invention, the intraocular lens is
noved forward with a mnimumof interference of the optic and the
supporting portion arranged in the backward direction of the |ens advancing
axi s, thereby preventing the optic and the trailing supporting portion from
bei ng damaged or broken while the intraocular Iens is noving.

[ 0025] According to the intraocular lens insertion device set forth in claim
4 of the present invention, the supporting portion arranged in the backward
direction of the lens advancing axis is prevented fromdropping off in a

process of ,MOyRMERLLOft L01f pbPL I BRCH AL LANS: (heSHIAGdl Bi B el iabl e
control of the supporting portion. [0026] According to the intraocular |ens
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inserted into the eye, thereby ensuring that a repeated operation after
insertion,p{ifhed angdBkaikhe &ye canRe.gm tted.

[0025] According to the intraocular lens insertion device
set forth in c¢laim 4 of the present invention, the supporting
portion arranged in the backward direction of the lens advancing
axis is prevented from dropping off in a process of movement
of the intraocular lens, resulting in a more reliable control
of the supporting porticn.

[0026j According to the intraocular lens insertion device
set forth in claim 5 of the present invention, the supporting
portionarranged in the backward directicen of the lens advancing
axis is pushed out by the supporting portion abutting face and
can be inserted into the eye, thereby ensuring that a repeated
operation after insertion of the lens into the eye can be
omitted.

[0027)] According to the intraocular lens insertion device
set forth in claim 6 of the present invention, the supporting
portion can be caught with a simple configuration.

[(0028] According to the intraocular lens movement control
method set forth in claim 7 of the present invention, the pushing
portion provided on the plunger moves the intraocular lens
forward with the supporting portion being caught, thereby

préventing the supporting portion from stretching as the



[ 0027] According to the intraocular lens insertion device set forth in claim
6 of the present invention, the supporting portion can be caught with a
sinple configuration. [0028]According to the intraocular |ens novenent
control nethod set forth in claim7 of the present invention, the pushing
portion provided on the plunger noves the intraocular lens forward with the
supporting portion being caught, thereby preventing the supporting portion
fromstretching as the intraocular |ens noves forward. Therefore, the
intraocular lens insertion device enables the supporting portions to be

inserted {ogeidienaw tBnkhgo 9P i G Aat@ . anrRye rhRE oughe amtiriekbgh@p at one
operation. Thus, the intraocular lens insertion device can omt a repeated
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[ 0029] According to the intraocul ar | ens novenent control nethod set forth

in clai mB,ofrter pasnt wiayenbi i d e SHPRYE NG uBR N Mk iGARDe nore
surely prevented fromstretching backward as the intraocul ar | ens noves

forward. Brigk HRSGUiR.ONTAEs t RBDNAWARES1ar lens insertion device
can omit a repeated operation after insertion of the intraocular
lens into the eye.
[0029] According to the intraccular lens movement control
method set forth in claim 8 of the present invention, the
supporting portion can he more surely prevented from stretching

backward as the intraocular lens moves forward.

Brief Descripticn of the Drawings
[0030]

FIG. 1 shows the overall configuration of an intraocular
lens insertion device of the present invention.

FIG. 2 is a perspective view showing the configuration
of a cartridge of the same as above,

FIG. 3 is a perspective view showing the configuration
of a main body of the same as above.

FIG. 4 is a partial perspective view showing the
configuration of a plunger of the same as above.

FIG. 5 is a sectional view showing a state of use of the
same as above, in which (A} is a view showing that a plunger
abuts against a supporting portion, (B) is a view showing that

a plunger catches a supporting portion, and (C) is a view showing
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[ 0030] FIG 1 shows the overall configuration of an intraocular |ens
insertion device of the present invention. FIG 2 is a perspective
vi ew showi ng the configuration of a cartridge of the same as above.

FIG 3 is a perspective view show ng the configuration of a main body of

t he sane as above. FIG 4 is a partial perspective view show ng the
configuration of a plunger of the sane as above. FIG 5is a
sectional view showing a state of use of the sane as above, in which (A is
a view showi ng that a plunger abuts against a supporting portion, (B) is a

vi ew showinig that,aqRk UNGers GaLohes ansyppQiting portion, and (C) is a view
showi ng that a plunger abuts "against an optic. FIG 6 is a

sectional viewgghowsng; 8 skat8oRbl UskPfsndwiRgi { iedexamig of khe sane as
above, in which (A) is a view show ng that a plunger abuts against a

SUppOr ti Ngh P ilda0BxabhBPe It Bn¥i SMMShOM:PGvd NaL gnpEWNGST i6af ¢heg a
supporting portion, and (C) is a view showing that a plunger abuts against
an optiC.showing that a plunger abuts against a supporting portion, (B)
is a view showing that a plunger catches a supporting portion,
and (C) is a view showing that a plunger abuts against an optic.
FIG. 7 is a view showing a nodified example of a plunger
of the same as above.
FIG. 8 is a view showing another modified example of a
plunger of the same as above.
FIG. 9 shows an intraocular lens of the present invention,
in which (A) is a view showing a type of intraccular lens having
filament-shaped supporting portions, (B) is a view showing a

type having a plate-like supporting portion and (C) a view

showing a type having thin plate-like supporting portions.

Best Mode for Carrying Out the Invention
[0031] Hereinafter, a preferred embodiment of the present
invention will be described with reference to the accompanyling
drawings.
1. Embodiment
(1) General structure

An intraocular lens insertion device 1 shown in FIG. 1
has a cartridge 2, a main body 3 and a plunger 4. The cartridge

2 is installed to the main body 3 after an intraocular lens 5
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FIG Vis a view showing a nodified exanple of a plunger of the sane as
above. FIG 8 is a view show ng another nodified exanple of a

pl unger of the same as above. FIG 9 shows an intraocul ar | ens of
the present invention, in which (A) is a view showi ng a type of intraocul ar
| ens having filanment-shaped supporting portions, (B) is a view showi ng a
type having a plate-like supporting portion and (C) a view show ng a type
having thin plate-like supporting portions. Best Mdde for Carrying Qut the
I nventi on [0031] Herei nafter, a preferred enbodi nent of the present

[ ti ' ' i th t0 1 I RO i .1
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Lo gD S L AR L DU S msaener . The
directions of the lens advancing axis A inside the main body
3. The intraccular lens insertion device 1 having such a
configuration is generally configured to push out the
intraocular lens 5 set in the cartridge 2 by using the plunger
4 and to release the intraocular lens 5 from the end of the
cartridge 2 into an eye.

[0032] For reference’s sake, an intraocular lens
insertion device 1 may be made of various materials. For
example, synthetic resin may be used for all portions of the
tool, thereby allowing easy mass preduction; or metal such as
titanium may be used. The intraocular lens 5 also has an optic
6 and a pair of thin plate-like éupporting portions 7a,’7’b
disposed at the outer edge of the optic 6. |

[0033] Hereinafter, each configuration will be described
in detail. In the description below, the forward direction of
the lens advancing axis A 1is simply referred to as “forward”
andthebackwarddirecthxlofthelensadvancingaxis?&issimply
referred to as “backward”.

[0034] As shown in FIG. 2, the cartridge 2 comprises: a
cartridge main body 14 having an insertion opening 10, a lens
setting part 11, a transition part 12 and a nozzle 13 in the
order along the lens advancing axis A; and wing portions 15,15

extending from both sides of the cartridge main body 14. At
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is set on the cartridge. On the other hand, the plunger 4 is provided so
that it can nove in the forward and backward directions of the |ens
advancing axis A inside the main body 3. The intraocular lens insertion
device 1 having such a configuration is generally configured to push out
the intraocular lens 5 set in the cartridge 2 by using the plunger 4 and to
rel ease the intraocular lens 5 fromthe end of the cartridge 2 into an eye.
[ 0032] For reference's sake, an intraocular lens insertion device 1 may be
made of various materials. For exanple synthetic resin nmay be used for al

portions pf.the.d.qal, LHREERy A] Ol 19, -ea5yoaas RLOGHCH ALl o1, Metal such

as titanium my e use i nt'raocul ar al so has an Optl c 6 and a

pair - of tEbE‘mQ %& %Jnl.{%g]dggg Eﬁé a9 QHMB% A ZPnQ'a%@%ﬁ‘éQn&ta\){J%geOUter

edge of the opti reina er each configuration w

descri bed,i In-th i A ) ion of the
| ens advanég%gggg%ée |sksgﬁ%%ﬁgpé?gfgbéggggﬁgb g?ﬁgigpggﬁgﬁjﬁg}backmard
di rection t i ng irs Sinpl o] backwar d"

[ 0034] As s%%aﬁbﬁﬁ EF%&Q%S%QﬁéQba é02 %g%%¥¥§éggf&£§%f%r}gég mai n body

14 havi ng.ag.| ASLr QM EDIRN0: 4Gy » ctcﬁ SEOHAL N8B dcind LEansi i on

part 12 a a nozzl e ordi ens advan g axis A; and

\i\n4ngApor thQsekd1 &8s gxtenging,t rl‘im&%t Pza%lsqeéioﬂ paldie LAL bEL g1 n body

The inner wall of the transition part 12 has a mortar shape
tapering toward the distal end and communicates with a nozzle
13 at the distal end. With this configuration, thé cartridge
main body 14 is formed so that it can move from the lens setting
part 11 to the transition part 12, and then, from the transition
part 12 to the nozzle 13 when the intraocular lens 5 mounted
on the lens setting part 11 through the insertion opening 10
is pushed by the plunger 4. The nozzle 13 is formed so that
it has an cutside diameter sized tobe inserted into the incision
opening (not shown). The bore of the cartridge 2 is formed so
that it has an oval shape at the insertion opening 10, converging
into a perfect circle toward the proximal end of the nozzle 13,
[0035] As shown in FIG. 3, the main body 3 comprises an
attachment portion 20 for removably attaching the cartridge 2,
a flange 21 for locking the fingers of the operator, and a tubular
body 24 connecting the attachment portion 20 and the flange 21.
The attachment portion 20 is provided at the distal end of the
main body 3 formed into a semicircle shape and comprises guide

passages 22,22 for guiding the wing portions 15,15 of the

13



the insertion opening 10, an insertion groove 16 which was fornmed by
notching in the direction of the | ens advancing axis Ais provided. In the
forward direction of the | ens advancing axis A of the insertion opening 10,
a lens setting part 11 is provided. In the forward direction of the |lens
advancing axis A of the lens setting part 11, the transition part 12 is
provided. The inner wall of the transition part 12 has a nortar shape
tapering toward the distal end and communi cates with a nozzle 13 at the
distal end. Wth this configuration, the cartridge nmain body 14 is forned

50 that 'ida,4a0 gRve JIPMLNE L enBe B Lisngs Aafdy Lkt Sokigrd (ANShLI 0N part

12, and then, fromthe transition part 12 to the nozzle 13 when the

i ntraocul | : 0 ; ' r4o 11ct hrnoughnthe
insertio#ﬁgﬁéﬁgﬁaﬁngfggg%ghgg%@% 1ﬁgﬁ%§§%%%$ﬂh£@f%% ngzzﬁé 13n?s formed so

that it hasan 99!si de di Bl fAlrs 28014 e dNSErLRA et Forddi@nbaci sion

openi ng (not shown). The bore of the cartridge 2 is forned so that it has

an oval shapfeakiAfeJSert! 00, PPEAl 8. 10 GAYET HI NGnEM BuRpenfect circle
toward the proximal "end of the nozzle 13. [0035] As shown in FIG 3, the

mai N body; 3,,¢Q0PEESER @k htaFhIRAL B Liah 120: {01 LRARMAPLY r@tihachi ng the
cartridge 2, a flange 21 for locking the fingers of the operator, and a

t ubul ar 24 connecting the attachnent portion 20 and the flange 21. The
attachment portion 20 is provided at the distal end of the main body 3
formed infgyf;sem cigele, Sah?i%n%@q GOPRIisas Qubderpassages 22, 22 for
guiding the wing portions 15,15 of the cartridge 2 and |ocking pieces

23, 23 pr oyviges or varde gfr dhe cl enseRdVANE INghaxes cAiBEd iReadiide passages
22,22. The locking pieces 23,23 are configured so that it can |ock the
front endgs afnduhe i B Port ikeRSplenddr of cbhgresed rd %QQhZHgTﬂQj fdoange 21 is
provi ded on the outer surface QP the proximal end of the main body 3

[ 0036] Nextor duhyngesud vl ehetsoduchanags ef %%ﬁeé@iﬂ%@@ﬂﬁi@ﬁ iihe present
invention will be described in detail. As shown in FI 1, the plunger 4

conpri ses,goPushi BE 108 3O Fiak 1pEshi g tadtpd N gt bactulan hensH, a
pressing portion 31 provided at the proximal end of the pushing rod 30 and

a lens coptRedcPYPolri@Bn 322 gﬁqwldﬁ@ at tihe disshal e ok nkhgupuishy ng rod 30.
This plunger 4 is installed into the main body 3 in such a manner as to

nmove forwasd 97, b@ﬁkyvigmnﬂj@ng tiBes hensl 1adyaneb Ngh@xi=s rAbbagi deid he main
body 3 . The pl unger installed into the main body 3 is configured so that

the oper at@fn CamPHsh aut tbheotat faaed@abr | BasSKR: Ry apushi tge t enPpressi ng
portion 31 and bringing the lens contact portion 32 into contact with the

i ntraocul aAvheas,PadDUAtiet e tihend 8NBo8eBL I NthePalingkl: 4 ink0OBYdd As shown
in FIG 4, the plunger has a |l ens contact portion 32 and a pushing portion

33 connect gdo tr@ietiei 1 BOSY GONE &GinfRQLkbaRBo32hat theedirstalk @mdpednt he
pushing rod 30. [0038] The | ens contact portion 32 is formed by a verti cal

pl ane rel atii viend antheobensr advaneifg paxhsné\ tHEN@ rpyshhgipqpanbhom 33 cat ches
the supporting portion (hereinafter referred

and bringing the lens contact portion 32 into contact with the

intraocular lens 5 mounted on the lens setting part 11,

[0037] As shown in FIG. 4, the plunger has a lens contact

portion 32 and a pushing portion 33 connected to the lens contact

portion 32 at the distal end of the pushing rod 30.

[00381 The lens contact portion 32 is formed by a vertical

plane relative to the lens advancing axis A. The pushing

portion 33 catches the supporting portion (hereinafter referred
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to as the trailing supporting portion) 7b arranged in the backward
direction of the | ens advancing axis A and noves the trailing supporting
portion 7b together with the optic 6 without separating fromthe optic 6.
The pushing portion 33 is provided on one side of the |lens contact portion
32 and conprises a groove 34 extending in the backward direction fromthe
distal end of the pushing rod 30, guides 35,35 provided on both sides of
the groove 34 in parallel with the |Iens advancing axis A, and a supporting
portion abutting face 36. In this enbodi nent, the groove 34 has a concave
bottom face and connects to the ui des 3 d of the side
face 34b Sn%%rglng rgn19h%u%%en|n F%ﬁg%gé hé’ﬁ%??gﬁggace a These

i des 35, 35 d at_both sides of th 3 d't
ol umar BRGBRS A ERETP" CHad ot mspesq‘) PR St 8 M Ton 32 °

The, sunpogLLg ggrﬁtﬁg}ggﬁfrg%g ng, f,ace 36 L pLoV 0rd 0. Ll oy e or med
S

trailing can 'abaCadar n i'S sUpporting portion
e
34,
Vi
r

but t f 36. f ne I h s t
pvar d 1 BRECRACKUA FA08 (OF Sie oor ,h'° R SeRE The BReRsET ond of
g
of. .t

n
© nd 51
t he groove 34 3 he unge havi (o} r s attached
to tge H;In ody %? géigh%g B né? pf ?%g_d<y>3ﬂﬁs%§59%£8§%%tact
ortion 3 flrst |n bro | nmal e, 0 a b
BOSI tioni %‘g ?ﬁte? n‘f t po?"r |;r %2 Ca{:tlop | s%gl 5‘&’5%1 ?’q?hée/f mai n body
S and the SLeRIAG, PO 0 Sfygh 2 B o0 gt bemin by 0. (0
b t t I t | bed th
ot er ence Argo e heb Dt s MR hREL i%%ﬁ?.\vféﬁﬁlo “ﬂ is B ARaG 206

are secti %g.%'pg‘rflg?%{‘éﬁ éa%frt%% é{ﬂ)lgll[t[:le&%/ fgfcetﬂbe.wl ggichh%%t &hﬂ&dﬂ?&r& 11,0t the

cartrldge Vi éWws on cross section of the right

Vi ens. ?gng)l]?'\:rl Lr S pakhe dJ) %%Ct% o %E%e%}ﬁaolzgﬁﬁeéfﬁ QoL ¥, By juse of

t weezers shown) i s |nserted rou e Insertion opening 10, and then

the intraogular, g%sﬁfiﬁ%ﬁ erp&otfhfhéegl%engéé PRl vl Ay [hencar tri dge
a t he

2 pre-fill'ed wt viscoelastic material. At this tine,

i ntraocul g, J dgénlﬁ'l §fdgﬁh§kﬂo@tﬁﬂd Fa0L 3§prolrhtes%ggl,pﬂféé 985378,4b arranged

in the forwar iTections, respectively, relative to the optic

0 (FIG SWdiqlle 'k%trr?‘%ﬁéébf (S d v RO EORR WD LD glded optic 6

arranged one SI e and e prOX|na ends of the supporting portions 7a,7b

arranged ‘;Jha;pfbé hang e%kd&dsf eSPRGH \E%Y thy.f‘erl:é PSnOfcd BereupRenting

portions omn on one si as they nove in the forward and

backward diy LS gg@%\ﬁ&j %%Sftflpﬁ Q&Sﬁ&rﬁg faeéraeé:tllsvswvl&éar thenimyr g, the

i ntraocul ar olded I1nto two cones into contact with the

bore of the cartli 098; 2 {Praedol-nt Aqah, Aval, shaps, e §§§%9& ngly, the
supporting portions 7a,/ arranged al ong the side wall of the bore.

[0041] NeXtThltéqguﬁﬁzgft{l'rg;gBogtD&Y'a@QtEQQg'frétc(aa%'ﬂ!gaf’orlm%'aswlth a plane
which slants backward as it goes upward from the surface of the
groove 34, and blocks the backward end of the groove 34.
[0039] The plunger 4 having such a configuration is
attached to the main body 3, as shown in FIG. 1, by inserting
‘the lens contact portion 32, first, in the proximal end of the
main body 3 and by positioning the lens contact portion 32 at
the distal end of the main body 3 and Lhe pressing portion 31

at the proximal end of the main body 3.
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5 nmounted on the lens setting part 11 is attached to the attachnent portion
20 of the main body 3 by sliding forward of the | ens advancing axis A wth
the wi ng portions 15,15 nounted on the gui de passages 22,22 and | ocking the
front ends of the wing portions 15,15 with the | ocking pieces 23, 23.

[0042] After the cartridge 2 is attached to the main body 3, the nozzle
portion 13 is first inserted into an eye through the incision opening (not
shown) by the operator. [0043] On the other hand, the plunger 4 noves
forward when the operator pushes the pressing portion 31. Wen the plunger

4 nmoves for. he | ens contact portion 32 provided at the distal end of
t he pushi@ﬁm?%%réélg%ﬁgé fﬁﬂgﬁﬁtact with the tip of the trailing supporting

portion 7b (Fl G B(A)e ettt Sl PRS- R LS SUARQLLguDRT ) on 7D S

posi tioned al ong the cartri conmes in contact with the

trailing iﬁ%&%%rcmgg ’3??%% ilg see@gcli%% 5@9319& s{ %ilﬁngegﬁﬁggﬁ%%lg de$,,35, 35.

[0044] Fu ernor e, unger i's pushe ens cont act

Rangi ng doin aona Eacce Bahl Eht R HRE"! TP RRE AP S S i o

the cent 141 "o oave STy e b Bt PR R o £ ke s R g
{over o UE ROULO LACE. A, b LN M. LNSPUSILIG B LGP SR,Cal ches (e

supportin td ; o] . si.de . the groove 34.  [0045] The plunger 4,
by which (gg{F%%?ﬁég éﬁp@%?pﬁﬁghbgﬁg¥8h 7b was caught at the pushing

por ti on 33§ pushed; fur el sand.bhe ] 05,608t AGtaROLhE N A2 rgbut s

agai nst the outer edge e intraocu ens nd noves t i'ntraocul ar

Jens 3 Totyald (RLG enl Ghbe d08.4NGRAOMI AT ERZoraMYENGn 1L Ll cartr] dge

2 is pushed inward by the inner e transition part 12 and fol ded

to a Smllely figeo |dhd RS veye (HREaLBLI20GULArs eNSe L NEELRL ONlevi ce 1
rel eases the conpactly fol ded intraocular l'ens 5 from the tip of the nozzle
13. setting part 11 of the cartridge 2 pre-filled with ophthalmic
viscoelastic material. At this time, the intraocular lens 5
is geb with a pair of supporting portions 7a,7b arranged in the
forward and backward @irections, raespectively, relative to the
optic 6 (FIG. 5(A)). The intraocular lens 5 is positicned with
the folded coptic 6 arranged on one side and the proximal ends
of the supporting portions 7a,7b arranged on the other side,
respectively. The tips of the supporting portiens 7a,7b hang
down on one side as they move in the forward and backward
directions across the optic 6, respectively. Furthermore, the
intraocular lens 5 which 1s folded into two comes into contact
with the bore of the cartridge 2 formed into an oval shape, and
accordingly, the supporting portions 7a,7b are arranged along

the side wall of the bore.

[0041] Next, the cartridge 2 having the intraocular lens
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[0046] I n the conventional intraocular lens insertion device 1, as the
intraocular lens 5 noves forward, the trailing supporting portion 7b
stretches backward. Therefore, by using the conventional intraocular |ens
insertion device 1, the trailing supporting portion 7b is |left outside of
the incision when the intraocular lens 5 is inserted through a smal
incision of an eye, and a repeated operation was needed to insert the
trailing supporting portion 7b left outside of the incision into the
incision. [0047]In contrast, in the intraocul ar lens insertion device 1

accordi ng 5tQ 1 hce[%enb% tl%usgaf@grggrgg %Qtégh%%o%gr dce% on the

pl unger 4 nnve € |ngraocu ar® r i ng supporting

portion 7b h e Y, t rdd n ortion

7b from stF e? | ng B E{i%a ? t'he [ n?BaBoOcrajl § I %%gég{%sggg (%r \%arg IOThus

t he mtra@ﬁg'len | SRS I3y tglxon Vi e a&%ggmgsnm%hu@%m@gon 33 to
6

move the I'n ens’ dut 'separ a ¢ trai'l'i'ng supporting
tic
sa

portion 7b f uq%gggh gg E?abhﬁﬁocpfn% @fIgﬁghiggggrgfqgmportlon 7b

and the op |c %5 Te hr ou e incision at one

operation, . There gtoloe,hél:ge 1Nt gﬁcyhear Ocecnﬁ%nlgfgetg on dgvice 1 can omt a

r epeat ed ope?a i'on a e i'ntraocu Was inserted into the eye.

0048] | t
Soabut Sagar HAEL ot ral T ROCORp6FLPAGRGT 1 bh b By et i "8l THY trai 1 ng

supporting POLL 0D, {0 by i, ypporliag aLlion ARUILL NG Bffodfh the

trailing supportlng p can be i nser into the 'eye. Thus, the

i ntraocul @k |§ﬁ§lé e c%ﬁn% h%@ %h&ﬁﬁ %ﬁggpge e t.ed operation nore

surely af ter ein I'ens was' i to the eye. [0049] As

ment i oned %99‘5‘?’ the Orl)ﬁl Hk@eg%rthér' ﬁarR{,O%_’hQS?uM‘@ém moves forward when

the operator pushes the pressing portion 31. When the plunger
4 moves forward, the lens contact portion 32 provided at the
distal end of the pushing rod 30 comes in contact with the tip
of the trailing supporting portion 7b (FIG. 5{A}). At this time,
the trailing supporting portion 7b is positioned along the bore
of the cartridge 2 and comes in contact with the trailing

supporting porticn 7b at the distal end of the guides 35, 35.
[0044] Furthermore, when the plunger 4 is pushed and the
lens contact portion 32 moves forward, the trailing supporting
portion 7b which is hanging down to one side is bent at its tip
in the forward direction (FIG. 5(B)). At the same time, the
trailing supporting portion 7b is guided into the central groove
34 by the side face 34b converging from the opening toward the
bottom face 34a. In this way, the pushing portion 33 catches
the trailing supporting portion 7b by supporting the tip of the

trailing supporting portion 7b from one side by the groove 34,
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a pushing portion 33 for pushing out the trailing supporting portion 7b,
besi des a | ens contact portion 32, thereby folding the trailing supporting
portion 7b and the optic 6, separately. Therefore, the intraocular |ens
insertion device 1 can nove the intraocular Ilens 5 forward, keeping
interference of the trailing supporting portion 7b and the optic 6 at a

m nimum | evel . Thus, the intraocular lens insertion device 1 can reduce
interference of the optic 6 and the trailing supporting portion 7b during
novenent of the intraocular lens 5, thereby preventing the optic 6 and the

traili t t 7b f b d br ok 0050] As
rent | oned 1HRG0E. 1 ERESPONBERT renty ?ﬁggguw%e%lgégaéﬁpﬁf&t@ "o a
col umar Shape i ek acap. ol s, Lhe Lal LD supRor LG BrLon 1o 1
cont act s e Wi t hou
d Thi h f th 34,
Chereby cAbehnRG FRE ]ffﬁa%?niaggﬁa{aﬂﬁf)?ﬁeffbggﬁ Sﬁssf@a\%r ”Ed%\fy% il e
t t Al 34 b t de th
f L é?’f.r Eé%& gi?ﬁ tﬁ%\ﬁ i {?Veulfdf 1RReoneRer fi%vo.’e%t% ﬁgl?&faaé%i §%p s?nl;:?ttﬁlh yin
v i en . I n_addi attom face o e
grooge 34% % FH%I% @ﬁi %38 ﬁ9§éhpgr?%ﬁékﬁf gﬁhg concave %ﬁcgh t her eby
t chi t he . t | t, ti 7b th 34 t hout
causi 'nggdgf?%éér {9%82%‘ b 'n e LR BT o f et S o hed

with the can preve t he cau r.ailing porting
portion 7 ﬂr $ %ﬁ“%?%%ln tﬁ@agi DcesE of gﬁ%&%ﬁen? < &f ?%% i ntraocul ar
Lgrfaglﬁpgy F%%g Tthﬁﬂk!%%ser 1onp885£é£q.@g Eéggsﬂﬂl c%%pg8£fy

folded intraccular lens 5 from the tip of the nozzle 13.
[0046] In the conventicnal intraocular lens insertion
device 1, as the intraocular lens 5 moves forward, the trailing
supporting portion 7b stretches backward. Therefore, by using
the conventional intraocular lens insertion device 1, the
trailing supporting portion 7b is left outside of the incision
when the intraocular lens 5 is inserted through a small incision
of an eye, and a repeated operation was needed to insert the
trailing supporting portion 7b left outside of the incision into
the incision.

(0047} In contrast, in the intracocular lens insertion
device 1 according to this embodiment., the pushing pertion 33
provided on the plunger 4 moves the intraocular lens 5 forward
with the trailing supperting portion 7b being caught, thereby
preventing the trailing supportiné portion 7b from stretching
backward as the intraocular lens 5 moves forward. Thus, the

intraocular lens insertion device 1 allows the pushing portion
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2. Modified exanple of cartridge The di fference between the
cartridge 40 shown in FIG 6 and the above enbodinent lies in only the bore
shape. Wth regard to this cartridge 40, when the side of the bore where
the optic 6 of the intraocular lens 5 folded into two is placed is
regarded as one side 12a, the other side 12b has a snmaller w dth conpared
to the one side 12a. The right views of FIG 6 show the cross sections of
the vicinity of the lens setting part 11 on the cartridge 40 and the |eft

vi ews show each cross section of the right views. [0055]In this nodified

exanpl e, n the operator pushes the pressi.ng.portion 3 e plunger 4
noves for%gﬁ: an etﬁgelé%%n%%ﬂgﬁgiﬁﬁgftﬁoﬁl 5r§$?3g%t%#iﬁhg di stal end of
t he pushing rod 30 abuts against t i f the.traili ing portion
b (Ba B e AR IR BRI Bt PRSI h A BaREERREE N2 Phner
wal | of the other side 12b in the bore of the cartyri 40 ing a smaller
it b corpi SR PRPERE SR P §eS o G T SRRG &iidesst Tt i ¢ 6 o

e
is
the intrapcul | ens._5 pl ac an the cartridge and is p i.n the
Vot ty gt e e Bt Rl B0 208 P B P PR  Bappor i ng
PO O BRI AN SRTLTER A LS L BL o e CRUBTL RN, 33, {hex
a

i's, the groove i’s . .
cont act portlon.SZa@Qves f or, %eﬂéISnﬁa§QBﬂgﬁk§Hgiﬁ%%tEH¥1 7b
in e forwar

ung

. operat it eF the 1 r%bch@%rt .
hangi ng dofn o thé one side 124 1s bén t direction at its
tip (FIG géB)). At the sane time, the trailing supporting portion 7b is
gui ded i ntd"t he groove 34 in the center by the side face 34b convergi ng

eI IR A R R R N N

of the 36 abuts against the trailing supporting portion 7b. By pushing
out the trailing supporting portion 7b by the supporting pertion
abutting face 36, the trailing supporting portion 7b can be
inserted into the eye. Thus, the intraocular lens insertion
device 1 can omit a repeated coperation mere surely after the
intraccular lens 5 was inserted into the eye.
[C049] As mentioned above, the plunger 4 is provided with
a pushing portion 33 for pushing out the trailing supporting
portion 7b, besides a lens contact portion 32, thereby folding
the trailing supporting portion 7b and the optic 6, separately.
Therefore, the intraocular lens insertion device 1 can move the
intraocular lens 5 forward, keeping interference of the
trailing supporting portion 7b and the optic 6 at aminimum level.
Thus, the intraccular lens insertion device 1 can reduce
interference of the optic 6 and the trailing suppo.rting portion
7b during movement of the intraocular lens 5, thereby preventing

the optic 6 and the trailing supporting portion 7o from being
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trailing supporting portion 7b fromthe one side 12a by the groove 34.

[ 0057] When t he plunger 4 which caught the trailing supporting portion 7b at
t he pushing portion 33 is further pushed, the | ens contact portion 32 abuts
agai nst the outer edge of the intraocular lens 5 and the intraocular lens 5
is noved forward (FIG 6(C)). In this way, the cartridge 40 according to
this nodified exanple has a bore whose width of the other side 2b is
smal l er than that of the one side 12a, allowing the trailing supporting
portion 7b to be guided to the groove 34 in the center nore easily than the

above enmbodi .| 3. Modified exanple of plunger The pl unger
4 shown f%%kgggg?rigggg%?érent fromthe above enbodi nent in the structure

of ‘a pushjqigporti on,. e speai el |y chhe RUSHLAGLPOLLL M 3 saccor di ng

gofthiz ed exanple i ornmed into a rectangu par al elephped shape

. . . . d ¢

the oroovioBh “TReATSEr sads on vRfa” gliHke kE! LheF el a?%‘ef he ens
t act ' 32. The | 5 ' db

ot pl ang s Eod e Sl IR bRk 082 m R bkl s A R0HRe Bk P Fhe o oove

51 h ; l.el epi il f id
2 ar o br o R P PR R S B i R R T aERG) 2 hae

52,52 are proce 0 round sha

si npl e Shgtﬁ’&f]o”par edniQ h@%iﬂgoﬁ’oert%ﬁoﬂi E@%mEP H{Kafhé‘%rg%s%, of
omtting repeat ed opergilon fter the intraocular lens was i nserted
into an eyg. LAPRALLA: AGdItd 001t gy RILWRGEE i B0 pShevB, 17, Bi G &idis
a simple structure. Also, the grcove 34 has a concave bottom
face and can guide the trailing supporting portion 7b in contact
with the guides 35,35 smocthly in the groove 34 in the center.
[0052] In addition, the bottom face of the groove 34 on
the pushing portion 33 is formed by a concave face, thereby
catching the trailing supporting portion 7b guided to the groove
34 without causing damage.
[0053] Furthermore, as the pushing portion 33 is provided
with the guides 35,35, it can prevent the caught trailing
supperting portion 7b from falling off in the process of
movement of the intraocular lens 5 and ccontrol the trailing
supporting portion 7b with more reliability.
[0054]
2. Modified example of cartridge
The difference between the cartridge 40 shown in FIG. 6
and the above embodiment lies in only the bore shape. With

regard to this cartridge 40, when the side of the bore where

the optic 6 of the intraocular lens 5 folded into two is placed
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provided with a scooping face 61 at the | ens contact portion 32 on the
pushi ng portion 50 shown in FIG 7. Providing such a scooping face 61 at
the I ens contact portion 32 can prevent the distal end of the plunger 4
fromrunning on the optic 6 in the process of novenent of the intraocular
lens 5. In this nodified exanple, the sane effect as the above enbodi nent
can be obtained by providing the pushing portion 50. [0060] The present
invention is not limted to the enbodi ment descri bed above, and vari ous
nodi fications can be nmade thereto within the scope of the present

art of Cife “RAPFOBOAY RAE & Workdr CAAPE ‘apeling Fokdy & PR AFstal end,
fhe 1 randidoh papT TP FHSSeRe T Rvertion. ToueObE, T hGl TIM ted to (his
Cransi 1 ohBart i BOBIPAEET HrNG Yo LRe HHOVes senTonbt Ao ABnt - t he
i ted 087 Tnid SEba rent: s e 455 BN Thes RUED 47%h e8%Ravi g thim
filament-shaped supportin ortions. CLAIM 1. An intraocul ar |ens
inserticn?%ég%QPeo oﬁ%?ig}éhﬁ)Vlews'

[0055] In this modified example, when the operator pushes

the pressing portion 31, the plunger 4 moves forward and the

lens contact portion 32 provided at the distal end of the pushing

rod 30 abuts against the tib of the trailing supporting pertion

7b (FIG. 6(A)). The trailing supporting porticn 7b 1s pushed

by the inner wall of the other side 12k in the bore of the

cartridge 40 having a smaller width compared with the one side

12a which is the side of the optic 6 of the intraccular lens

5 placed on the cartridge and is placed in the vicinity of the

center of the bore; As a result, the trailing supporting

portien 7b comes in contact with the center of the pushing

portion 33, that is, the greoove 34,

[0056] When the plunger 4 is pushed further and the lens

contact portion 32 moves forward, the trailing supporting

portion 7b hanging down to the one side 12a is bent in the ferward

direction at its tip (FIG. 6(B)). At the same time, the trailing

supporting portion 7b is guided into the groove 34 in the center

by the side face 34b converging from the opening toward the

bottom face 34a. In this way, the pushing portion 33 catches

the trailing supporting portion 7b by supporting the tip of the
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a lens setting part for setting an intraocular |ens having an optic and one
or two or nore supporting portions disposed at the outer edge of the optic;
a plunger for pushing out the intraocular Iens set on the |lens setting
part; and a nozzle for releasing the intraocul ar | ens pushed out by
the plunger, the intraocular |lens being set on the lens setting part with
at | east one of the supporting portions being arranged in the backward
direction of a |ens advancing axis, wherein the plunger includes a

| ens contact portion for abutting against the outer edge of the optic and a

pushing porLien,f Ogugga%it}ﬁiiﬂlgeﬁgEg%gﬁ BARRAALL LA AL tdian g@gﬁgge&ei h the

backward direction he vanci ng axi s. I ntraocul ar

| ens inse&gggged§¥jce according to claim1l1, wherein the pushing portion
bends the supporting portion in the forward direction of the |ens advancing

axis. o573 Thewhaly gacul alndens; WASERt LaN flevhee: pecordi ng to clai m

1, wherein the pushing portio s the supporting portion i'n the forward

di rect | onsqfpbhel s, Advanebng, axis MLhaU! hot erf erence ol e optic and

t he supporting por eintr ens i nsertion device

accordi ng,01,aRY «3RE seséﬂag@étt g;ogeigne) %h%ls,%gtag%s@%%ia&&%&&eon i ncl udgs

a guide extending int on of the lens ‘advanci ng axis.

The 1 ntrageUlRt {ANSL0ISL! IO deuhGe LR LA I dBKs ANeOhoflai B 1 Lo |
4, wherein the pushing portion is a groove extending In the direction of
the lens %@\é@ﬂﬁ;&n&l@(_i %'(C) J. 1In this way, the cartridge 40 according

to this modified example has a bore whose width of the other

side 2Zb is smaller than that of the cone side 12a, allowing the

trailing supporting portion 7b to be guided to the groove 34

in the center more easily than the above embodiment.

[0058]

3. Modified example of plunger

The plunger 4 shown in FIG. 7 is different from the above

embodiment in the structure of a pushing portion. More

specifically, the pushing portion 50 according to this modified

example is formed into a rectangular parallelepiped shape

defined by a groove 51 and guides 52,52 integrally set up on

both sides of the groove 34. The distal ends of the gquides 52,52

form part of the lens contact portion 32. The bottom face 5la

of the groove 51 is formed by a £lat plane, and a pair of guides

52,52 formed on both sides of the groove 51 have a rectangular

parallielepiped shape. The ccrners of these guides 52,52 are

processed into round shape. Though this modified example has

a simple shape compared to the above embodiment, it has an effect
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6. The intraocular lens insertion device according to any one of clains 1
to 4, wherein the pushing portion has a supporting portion abutting face

for abutting agai nst the supporting portion which is deforned. 7. A
met hod for controlling novenent of an intraocular |ens, conprising the
steps of: setting an intraocular | ens having an optic and one or

two or nore supporting portions disposed at the outer edge of the optic on
a lens setting part with at |east one of the supporting portions being
arranged in the backward direction of a |lens advancing axis; and

nDV'ng tnﬁfoﬂ&%ﬁﬂ%ﬁnage%gg§e&Qm%%%ﬁggﬁ t rd{ﬁgqgﬁggoeul£PQE%§n§ advanci ng

axis, wherein't ving step | e steps of: pushing out the

supporti qhkoP.ar {anged, in.the backmard direction of the |ens advancing
axis int e ens advanci ng dlgéctlon and pushi ng out the outer edge

of the opfgsdin the f awﬂl%we%é%fmgn&h%o'gﬁéqu\ﬁa@%ngsafés 8.

The net hod for controlling nové i ntraoc | ens according to

laim 7, t oL
the st ep %%@’Ll?ﬁ . ﬁg& st %%o%}uBHSPé@@ QUL the: SURROLLE G- Pt QBT ncl udes

32 on the pushing portion 50 shown in FIG. 7. Providing such
a scooping face 61 at the lens contact portion 32 can prevent
the distal end of the plunger 4 from running on the optic 6 in
the process of movement of the intraccular lens 5. In this
modified example, the same effect as the above embodiment can
be obtained by providing the pushing portion 50.

[0060] The present invention is not limited to the
embodiment described above, and various medifications can be
made thereto within the scope of the present invention. For
example, in the above-mentioned embodiment, the transition part
of the main body has a mortar shape tapering toward the distal
end, and the intraocular lens 5 is folded into a small size by
passing through the transition part. The present invention,
however, is not limited to this embodiment, but applies to the
main body having a simple cylindrical transition part.
[0061] According to the above-mentioned embodiment, the
supporting portions are thin plates. The present invention,
however, is not limited to this embodiment, but applies te an

intraocular lens having thin filament-shaped supporting

portions.
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supporting portion in the forward direction of the | ens advancing axis.

CLAIMS

1. An intraocular lens insertion device comprising:

a lens setting part for settingan intraccular lens having
an optic and one or two or more supporting portions disposed
at the outer edge of the optic;

a plunger for pushing out the intraocular lens set on the
lens setting part; and

a nozzle for releasing the intraocular lens pushed out
by the plunger, the intraocular lens being set cn the lens
setting part with at least cne of the supporting portions being
arranged in the backward direction of a lens advancing axis,

wherein the plunger includes a lens contact portion for
abutting against the outer edge of the optic and a pushing
portion for pushing cut the supporting portion arranged in the
backward direction of the lens advancing axis.

2. The intraocular lens insertion device according to
claim 1, wherein the pushing portion bends the supporting
portion in the forward direction of the lens advancing axis.

3. The intraccular lens insertion device accoerding to
claim 1, wherein the pushing portion bends the supporting
portion in the forward direction of the lens advancing axis
without interference ¢f the optic and the supporting portion.

4. The intraocular lens insertion device according to any
one of claims 1 to 3, wherein the pushing portion includes a

guide extending in the direction of the lens advancing axis.
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5. The intraocular lens insertion device according to any
one of claims 1 to 4, whevrein the pushing portion is a groove
extending in the direction of the lens advancing axis.

6. The intraocular leng insertion device according to any
one of claims 1 to 4, wherein the pushing portion has a supporting
portion abutting face for abutting against the supporting
portion which is deformed.

7. A method for controlling movement of an intraocular
lens, comprising the steps of:

setting an intraocular lens having an optic and cne or
two or more supporting portions disposed at the outer edge of
the optic on a lens setting part with at least one of the
supporting portions being arranged in the backward direction
of a lens advancing axis; and

moving the intraocular lens in the forward direction of
the lens advancing axis,

wherein the moving step includes the steps of:

pushing out the supporting porticn arranged in the
backward direction of the lens advancing axis in the lens
advancing direction; and

pushing out the outer edge of the optic in the forward
direction of the lens advancing axis.

8. The method for controlling movement of an intraccular
lens aécording to claim 7, wherein the step of pushing out the

supporting portion includes the step of bending a tip of the
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supporting portion in the forward direction of the lens

advancing axis.
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