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present invention relates to an intraocular lens insertion device for
inserting an intraocular lens into an eyeball as a substitute of a
crystalline |l ens exenterated through cataract surgery. BACKGROUND ART
Cataract surgery often invol ves renoving an opacified crystalline |ens

t hrough phacoenul sification (PEA), and inplanting an intraocular |lens after
the crystalline | ens has been renoved. Intraocul ar |enses include hard

i ntraocul ar | enses whose opti cal parts are made of hard materials such as
PMVA or the like, and soft intraﬁﬁgh +¢2§ES whose optical parts are nade
of soft materials such as silicon ? soft acrylic, hydrogel or the

l'i ke. When ins . there has to be forned
on the cornea or the gﬁﬂ&é)gﬂhgh&@g%iﬁ%s@%bﬁﬁq:@ as wide as the

di aneter of the optical part of the corres ondi ng hard intraocular lens. In
contrast, a soft intraocul ar | dHETRY E@erted t hrough an i nci sion
smal | er than the diameter of the optlcal part thereof by allow ng the
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possi bi |catargesswpgergor neal astigmati smand infection after the surgery. In
this sense, soft intraocular lenses tend to be preferred nowadays. Types of
soft intraocul ar |ens include: BACKGROUND &RT Ul ar | ens having an opti cal
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the int r& %ma e% mtraocfcﬂar lens 1nser80n Viceh aving a structure for introducing the intraocular
lens into the eye through an elongated tube. This type of intraocular lens insertion device
allows an intraocular lens to be inserted through an incision smaller than 3mm.
Furthermore, in recent years, there has been developed a type of intraocular lens
insertion device which has an intraocular lens placed therein in advance and can be
packaged and stored, in order to exclude the possibilities of bacteria contamination and
errors in operation at the time of handling the intraocular lens (e.g., patent document 1).
However, this type of intraocular lens insertion device may cause a supporting
portion (referred to as a rear supporting portion, hereunder) arranged on a rear side with
respect to a lens advancement axis to slip in between a plunger for pushing out the
intraocular lens and a passage inner wall surface of the insertion device, or be tangled with
the corresponding plunger, during a process of moving the intraocular lens. These problems



are particularly noticeable with soft intraocular |enses enploying thin
filamentary nmenbers as supporting portions and intraocul ar | enses enpl oyi ng
thin strips as supporting portions. Further, this type of
intraocular lens insertion device may cause the rear supporting portion to
be stretched during the process of noving the intraocul ar |ens.
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However, according to the patent docunents 2 and 3, the rear supporting
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Patent document 4: Japanese Unexamined Patent Application Publication No. 2004-351196
DISCLOSURE OF THE INVENTION

Problem to be solved by the invention

However, according to the patent documents 2 and 3, the rear supporting portion
received in the clearance formed on the front end side portion of the plunger and in the rear
supporting portion receiving passage is stretched, thereby still incurring a problem in which
the corresponding rear supporting portion may be left outside a small incision formed on an
eyc ball when inserting an intraocular lens therethrough. Particularly, with regard to
intraocular lenses employing thin strips as supporting portions, reoperation is ofien
troublesome because the corresponding supporting portions are composed of soft members



that are thick in sizes. Further, according to the patent docunment 4, the
supporting portion is pushed by a small plunger front end matched to a
nozzle front end with a small aperture dianeter, thus causing the rear
supporting portion to be conpressed into an unexpected shape when bendi ng
t he supporting portion upward so as to position the sane higher than an
optical part or when allowing an intraocular |lens to pass through a
passage. Here, in view of the aforenentioned problens, it is an
obj ect of the present invention to provide an intraocular Iens insertion
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Effects of the invention

According to the present invention, the first abutting portion provided on the slider
setves to push up the supporting portion arranged on the rear side with respect to the lens
advancement axis, thereby allowing the motion of the rear supporting portion to be
appropriately regulated during the process of moving the intraocular lens, and thus reducing
the possibility of reoperation being required after the intraocular lens is inserted into the



eye. BRI EF DESCRI PTI ON OF THE DRAW NGS FIG1 is a perspective view
showi ng an overall structure of an intraocular |lens insertion device of a
first enmbodi nent of the present invention. FIG 2 is a perspective
view show ng a structure of a slider of the first enbodi ment of the present
I nventi on. FIG3 is a partially enlarged perspective view show ng
the structure of the slider of the first enbodi nent of the present

i nventi on. FIG 4 is a set of diagrans showi ng a usage state (1) of
the intraocular lens insertion device of the first enbodi nent of the
presentdér%ventlon in which (A) is a cross sectional top view, and (B) is a
| ongitu al sectional I ' di agrans showi ng a
usage state (2) of theqﬁ#{gﬁ/&%}%ﬁﬁ@PT éﬁgéﬂggﬁ%@ﬁhﬂg ice of the first
enbodi ment of the present invention, in which (A) is a cross sectlonal top
view, and (B) H61als|operegtysicvs ghovingman oyeill structure of g gtgopularglenst of
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sect i onadf thoprewintimvesiih. (B) is a | ongi tudi nal sectional view. FIG 7
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| nserti othe destictdoditnehhef the peteneivedtiorent of the present invention, in which
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the prese g8 5%t of diagrams showing a usage state (3) of the intraocular lens insertion
device of the first embodiment of the present invention, in which (A) is a cross sectional
top view, and (B) is a longitudinal sectional view.

FIG.7 is a set of diagrams showing a usage state (4) of the intraocular lens insertion
device of the first embodiment of the present invention, in which (A) is a cross sectional
top view, and (B) is a longitudinal sectional view.

FIG.8 is a set of diagrams showing a usage state (5) of the intraocular lens insettion
device of the first embodiment of the present invention, in which (A) is a cross sectional
top view, and (B) is a longitudinal sectional view.

FIG.9 is a partially enlarged perspective view showing a structure of a slider of a
second embodiment of the present invention.

FIG.10 is a set of diagrams showing a usage state (1) of an intraocular lens
insertion device of the second embodiment of the present invention, in which (A) is a cross
sectional top view, and (B) is a longitudinal sectional view.

FIG.11 is a set of diagrams showing a usage state (2) of the intraocular lens
insertion device of the second embodiment of the present invention, in which (A) is a cross
sectional top view, and (B) is a longitudinal sectional view.

FIG.12 is a set of diagrams showing a usage state (3) of the intraocular lens
insettion device of the second embodiment of the present invention, in which (A) is a cross
sectional top view, and (B) is a longitudinal sectional view.

FIG.13 is a partially enlarged perspective view showing a structure of a slider of a
third embodiment of the present invention.

FIG.14 is a partially enlarged perspective view showing a structure of a plunger of
the third embodiment of the present invention.

FIG.15 is a set of diagrams showing a usage state (1) of an intraocular lens
insertion device of the third embodiment of the present invention, in which (A} is a cross
sectional top view, and (B) is a longitudinal sectional view.

FIG.16 is a set of diagrams showing a usage state (2) of the intraocular lens
insertion device of the third embodiment of the present invention, in which (A) is a cross
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body 2 in advance. Here, the intraocular Jens 5 includes an optical part 6 and a pair of
supporting portions 7 provided on an outer edge of the optical part 6. As the supporting
portions 7, there can be employed various types of members including, for example,
members of a thin strip type.

In the following descriptions, an axis extending through the center of the
intraocular lens 5 moving inside the main body 2 is referred to as a lens advancement axis
A. Further, a direction to which the intraocular lens 5 moves is referred to as an
“advancement direction x,” and a downward direction is referred to as a “direction y.”

The main body 2 is composed of a base end portion 8 and an insertion tube 9
connected to a front end of the base end portion 8 in the advancement direction x. Although
not shown, a lens placement section made of a plate type member is formed on the front
end of the base end portion 8 in the advancement direction x. The intraocular lens 5 is
placed in the corresponding lens placement section. On side surfaces of the base end
portion 8, there are provided slits 12 formed in parallel with the lens advancement axis A
and extending to the front end of the base end portion 8. Further, the insertion tube 9 is
integrally connected to the front end of the base end portion §, thereby allowing the
intraocular lens 5 placed in the lens placement section of the base end portion 8 to be
disposed internally.

The insertion tube 9 comprises a transition section 10 and a nozzle section 11 that
are successively disposed along the lens advancement axis A. The transition section 10 is
formed into a tapered shape in which an inner wall of the transition section 10 tapers
toward a front end thereof, such front end being further communicated with the nozzle
section 11. The nozzle section 11 is so formed that an outer shape thereof can be inserted
into an incision (not shown).



BEST MODE FOR CARRYI NG OQUT THE I NVENTION 1. First enbodi nent (1) Basic
structure An enbodi nent of the present invention is described
hereunder in detail and with reference to the acconpanyi ng draw ngs.

An intraocular lens insertion device 1 shown in FIG 1 conprises a main body
2, and a slider 3 and a plunger 4 that are attached to the main body 2. The
intraocular lens insertion device 1 is of a preset type in which an
intraocular lens 5 is placed inside the nmain body 2 in advance. Here, the
intraocular lens 5 includes an optical part 6 and a pair of supporting
portions 7 provided on an outer edge of the optical part 6. As the
supporting portlons 7, there can be enpl oyed varlous types nber s

i ncl udi ng, f orAeReking 1 thisdntsegcylapjens insertion gleyice 1 (p antraocular lenft i plaﬁed

fol | owi nig theleos plpedranns sectin ipet Eirs movaditathe transdisgiseetivn 10aiicebeing pushed

i nt r aocubwrbyltbtgidsr Buthemby allsvidg thelietrangilar lsosl§ tobd wlinldy éoldetinton giserm | ens
advancensmnpe.adés, the ifmacchler Jena Sdisrfexthéranoted tatthe hozzteesection dbefitabeihens 5
noves i spushéd®oueby tthe akinger 4,atieirbe ennsitg dier @trbocoiar deds Sl ba fdlsledh wserd

di r ect i osmalfer,rf eiuselotvingathie thtradivl@densONtoybe'inserted into A eydrom alfeshy edd i S
conposedoPihetnd2as SR POrAdcorigl@nke afrabOHAT lehOihstribe dBvieonngloivedhé 0 a
front eng@bedidiSicRAS Go BRAMBRI! inOfe SdbAhcbientad MaRGE HBAtwAI JtARS iMdIving

Al't hothsJ&@éssﬁ@?"Yﬁe siftlek 8R5d PlAABRRIL, SRS L4RM: Wﬁtl@(‘;cu‘?ar MRteotpsRsidegnber is
formed Oﬂl E g’ﬂt egﬁ'&ire asﬁlg?ne%ﬁl‘é t(?ﬁlg OB%{(;GI on in the advancenent

di rection Xx. gsﬂm L AQ¢ c?e? ens 5is placed in the correspondi ng | ens

pl acement sect qu t1hes 1(§er %Cﬁ’l% rr?afmrbﬂ(?y %Sq%sc?ﬁagdp Jgho% 1§ Ié@etflg are

provi ded s({e Es ﬁ ﬁ

di nifes 33 ﬂaefw% atﬁ?@uls Lﬂssé gff i q% G St e
ext el ﬂiw lﬁﬂ@ Wi g }d* B o ¢ ond
portion 8o sheps &3 peled B%GI%F ing gLoaye o} 55 e Hitt, PRTHEN |

pl acenen?P"é‘é‘&niRS’ﬁ“‘B’ls 1¢ 13ad B30 PESSHNHBCMPENISB t o be d| sposed i nternal I
The insertion Thgsiding aippye s2is s configysed thaith %eletlgeéﬁcmbeﬁwpaﬂ%%ﬁqeby section
11 that alosg Shedensadvasementiagjsosdeafiofly, thaguidigsreenediediawn theptpngerd  The
transiti tnslidectanda fiontiesd fadrthe glungerod do tpagserde dragh apleorit rendivif ghe alider Baer wal |
of the tAaosilingdn theguetsconeniibdiraprey the oidingdzreovier 16nis langtdudih@dlyefofmedsareh f r ont
end bei ngn kit Hargticofarsunfaca b thewlitliér 3 mea mamzd suchetbati the gdidling Igreovedszk e
section 3dbstantisly foo#te®ch tHeadeni@h o tHeasurfabaptht RRde@d. Avasrdhgly, dsegiididgi nt o an
i nci si ongfdaQk 15hemR} as a groove paffikPtd tHROlchPadvahdenieht LA AUl Atrdsengtiongerti on
devi ce 1suﬁf4&e of e oA REM @boleerSis Suliktaatal fofmédRitd £@sndthaserRaloukesidpen is at
first moyeg.t P4tA %agé b @Bing $afl 188 id RrRtd 8R a%w&dmﬁﬁee igih o6yt he
slider 3,15% r&*?seallé%eﬁac%'é'lﬁsf LE R ﬁl(ﬁ%% Hﬁyﬁﬁ {ap Yo In%hded

t

into a gi e t he
nozzl e sg}{qﬂe ﬁﬁg{f afte éﬁ Sel ngndﬁéﬁﬁg&gtﬁ% {Sﬁler:l ?) u ger 1reElI§re ytthgaUSI ng
the intr uIa IensSto hus..a ng,t he
it aoculan | ol Sty ﬁ%@ﬂ?sg e i 2 AR aﬁfea"éh%f? V? e
nozzle sé %‘:Ppo ﬁh e A s8P
al | ows t ﬂi’@”loﬁt ﬁa@ed ity @sr e 3#8% tq rr‘PtPH]é( Bé‘rﬁ‘;‘ %tafa ia %ﬁ@ffifon X in
two stagé8 rtjoghp Khg iy jn $oy %sbé‘F e NoYH alogg fhgdensadyangemp ams @F ig|sengy s
causi ng tireplppger éé‘éﬂl plsp bp bpld i theepler peytiga af the mepinb w%wdslﬁab%alamﬁjthe
rel easi ndersthadvangerpentaxishe whenghseted g thetguiingigreows 1sformed on the slidegedkt | t he
sl i der 3 Thesbhddiddan be edsdy muived bp thea®s afshakgweatiohpdrtions1Bhown in FIG 2, the
slider 3 servefbe bpergtitsihpostidnst feare ptovated ak arleft-eight fRipdeatesd dbout the lénsns
pl acementadgectman akis A Heurthegmis dpecanion @ottionsn 11 @randdnheutéd fongideseérmigpoatidecal
| oad t hergdiR, wiagfoiftiohd6f dnd prattude Gl @ich ke 9f theibagecenti pertdin\ten shape. The
slider 3 incl UgRS IehsOpresdingImBMBEY 68 toveR tdMdlY tRO firittaBEuldOlend BEinad ighRn
portions girécidthyPprb @it PEpHed HLthEBRRREUIABIens 5 only when the intraocular lens 5 is
being pushed out. According to the present embodiment, the lens pressing member 18
serves to press a surface of the intraocular lens 5 to the direction y, thereby causing the
intraocular lens 5 to be folded inside the nozzle section 11 with the foregoing surface being




The gui ding groove 15 is so configured that the plunger 4 can be supported
t hereby along the | ens advancenent axis A Specifically, the guiding groove
15 allows the plunger 4 to slide, and a front end of the plunger 4 to
protrude froma front end of the slider 3. According to the present

enbodi ment, the guiding groove 15 is longitudinally fornmed over an entire

| ength of a surface of the slider 3 in a manner such that the guiding
groove 15 is substantially located in the center of the surface of the
slider 3. Accordrngly, the guiding groove 15 serves as a groove paraIIeI to
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abutting portron 2 are configured to be able to abut agal nst the
outer edge of the optical part 6 of the intraocular lens 5. According to
the present enbodi nent, the second abujting portions 22a, 22b protrude from
the front end of the slider 3 to the advancement direction x, and at | east
22a is allowed to abut against, along the | ens advancenent axis A, an outer
edge of a section of the optical part 6, such section of the optical part 6
being | ocated outward froma connecting portion of the supporting portion 7
and the optical part 6. Further, the second abutting portions 22a,
22b have x-direction abutting surfaces 24 and y-direction abutting surfaces
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According to the intraocular lens insertion device 1 having the

af orenenti oned structure, the intraocular lens 5 is placed internally in a

manner such that the optical part 6 thereof is arranged in parallel with

the | ens advancenent axis A (F1G 4). The slider 3 is at first noved to the

advancenent direction x in order to release the intraocular lens 5

internally placed in advance to the outside fromthe front end of the

nozzl e section 11. In this way, the first abutting portion 21 formed on the

front end of the slider 3 is caused to abut against the rear supporting

portion the first abutting portion 21 has
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present enbodi nent allows the rear supporting portion 7a to be further
stably deformed, thereby making it posgible to further appropriately
regul ate the rear supporting portion 7a.

on t rst buttlng portion



2. Second enbodi nent A second enbodi nent of the present invention is
descri bed hereunder with reference to the acconpanyi ng drawi ngs. Here, the
second enbodi nent differs fromthe first enbodinent only in the structure
of the front end portion of the slider 3. Therefore, sane synbols are used
to describe the same nenbers as those in the first enbodi nent, and the
descriptions of the correspondi ng nenbers are thus omtted for the sake of
conveni ence. According to a slider 30 shown in FIG 9, at |east 22a
of second abutting portions 22a, 22b is configured to abut agai nst an outer
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Here, the y-direction abutting surface 25 of the second abutting portion
22b may be arranged substantially on the sane plane as restriction portions
23, or beyond the restriction portions 23 in the direction y. According to
the present enbodi nment, the y-direction abutting surface 25 is arranged on
the sanme plane as the restriction portions 23. The gui ding portion
41 has a slanting surface slanting toward a direction between the
advancenent direction x and an opposite direction of the directiony. A

| ower end of the guiding portion 41 is conmunicated with the y-direction
abutting surface 25. Here, pl unger having a shape shown in FIG 14 can be
used as Birpdcylegdgns A4s inserted Intor{@(eye there are described an operation and
effect of the slider 40 having the af orenentioned structure. The
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portion 7a deforned due to the first abutting portion 21. In this sense,
the slider 40 can further reliably prggyent the outer edge of the optical
part 6 frominterfering with the rear supporting portion 7a, thereby
allowing the intraocular lens 5 to be further reliably deforned into the
gi ven shape. Next, by further noving the plunger 44 to the
advancenment direction x, the intraocular lens 5 is noved froma transition
section 10 to a nozzle section 11 (FIG 19), followed by being released to
the outside froma front end of the nozzle section 11 with the intraocul ar
lens 5 itself being fol ded even snaller.



Since the slider 40 of the present enbodi nent includes the first abutting
portion 21 and the restriction portions 23, there can be achieved the sane
effects as those of the first enbodinent. 4. Modified enbodi nent The
present invention is not limted to the aforenenti oned enbodi nents. As a
matter of fact, appropriate nodifications are possible within the scope of
the gist of the present invention. For exanple, in each one of the

af orenenti oned enbodi nents, there are provided two second abutting portions
in total. However, the present invention is not limted to this

configuration. Particularly, the nunber of the second ab%}ting portions can
be one, tushelnger Hopepertashby mgwiding groove 15 pfitherslider 401s eapsep Ordtbigatngle
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ens 6op et ppgt%li’l portion 7a.

Particularly, according to the present embodiment, since the y-direction abutting
surface 25 is arranged on the same plane as the restriction portions 23, the outer edge of the
optical part 6 is restricted from deforming to the opposite direction of the direction y,
particularly, from deforming beyond the restriction portions 23 and the rear supporting
portion 7a deformed due to the first abutting portion 21. In this sense, the slider 40 can
further reliably prevent the outer edge of the optical part 6 from interfering with the rear
supporting portion 7a, thereby allowing the intraocular lens 5 to be further reliably
deformed into the given shape.

Next, by further moving the plunger 44 to the advancement direction x, the
intraocular lens 5 is moved from a transition section 10 to a nozzle section 11 (FIG.19),
followed by being released to the outside from a front end of the nozzle section 11 with the
intraocular lens 5 itself being folded even smaller.

Since the slider 40 of the present embodiment includes the first abutting portion 21
and the restriction portions 23, there can be achieved the same effects as those of the first
embodiment.

4. Modified embodiment

The present invention is not limited to the aforementioned embodiments. As a
matter of fact, appropriate modifications are possible within the scope of the gist of the
present invention. For example, in each one of the aforementioned embodiments, there are
provided two second abutting portions in total. However, the present invention is not
limited to this configuration. Particulatly, the number of the second abutting portions can be
one, three or more than three.

Further, in each one of the aforementioned embodiments, the second abufting
portions 22 are provided as a symmetrical pair. However, the present invention is not
limited to this configuration. The second abutting portions 22 can actually be provided in
an asymmetrical manner. For example, one of the second abutting portions 22 may be
formed longer than the other second abutting portion 22 in the advancement direction x,
thereby making it possible to slightly rotate the intraocular lens 5 about an optical axis, and
thus making it easier to regulate a supporting portion disposed forward.
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7supporting portion 7arear supporting portion 21first abutting portion
22second abutting portion advancenent direction direction (downward
direction) Al ens advancenent axis d ains: 1. An intraocular |ens
insertion device conprising: a lens placenent section for placing an
i ntraocul ar | ens having an optical part and one or nore supporting portions
provi ded on an outer edge of said optical part; a transition section for

deform ng said intraocular | ens; a nozzle section for releasing said
i ntraocul ar | ens;

DESCRIPTION OF SYMBOLS

intraocular lens insertion device
main body

slider

plunger

intraocular lens

optical part

supporting portion

rear supporting portion

first abutting portion

second abutting portion
advancement direction
direction (downward direction)
lens advancement axis
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a slider for pushing out said intraocular Iens placed in said | ens

pl acenent section; and a plunger for releasing said intraocular |ens
pushed out by said slider fromsaid nozzle section, wherein said slider

i ncl udes: a first abutting portion for pushing up said supporting
portion arranged on a rear side with respect to a | ens advancenent axis;
and one or nore second abutting portions abutting against an outer
edge of a rear portion of said intraocular |ens. 2. The intraocul ar

| ens insertion device according to claim1, wherein said second abutting
portions %‘ provided outside said first abutting portion with respect to

t he Iens vancenent axi s. 3. The intraocular lens insertion device

accordi ng to c/ ml or %alm Waereln said first abutting portion slants
downward in a ¥ apg WAk H%WFBYHP‘F EFORMPISING: 4 The |ntre}1ﬁgul ar. |l ens

insertion dev.aclen%eleeﬁnaﬁnhgec Hign fnyplacing By Ingpogular Jens having AN OptiS e’ta%erei n
at | east ORgrfs megre §%npeﬂ§7ed3@ﬁwnamwdeﬁl@neemeéﬁfégeuqﬁémaeeca part;

x-di rection alfiransitignsetipade defyming sid isteocylaplenaint i al 1y per pendl cular to a
surface of saiawpleisecdionpenreleasipgisaid intraocudaryendi r ecti on abutting surface
havi ng a face asslidst fonpishing/oyd saidlihtedoculat lens plecesllin fsaid densfplasainentopttional part .
5. The iad aocul ar | ens insertion device according to any one of claim1l

t hrough cl ai m&pluhgortfbereleasinp rsail ingaccu ilehisnasipalr dit by dadal slgiet tiormgsaidhe out er
edge of A@dt gaatdnga,he@alrgaldtsqxdeﬁhdusgcond abutting portions. 6. The
intraocul ar | epfirst BGR{ikd Po1iER YorCRusRiBE UphaliGsubPorBiny petien Qbrafdedi i dreafir ough
clai m 5, b AR IrEps@iéla RS MAnaMint bRG dp@rtions are provided as a left-right
pair centered (ﬁﬁ%fft mbRCscoRp aﬁﬁﬂﬁé‘ﬁ&%% aBitliSy against an outer edge of a rear

portion of said intraocular lens.

2. The intraocular lens insertion device according to claim 1, wherein said second
abutting portions are provided outside said first abutting portion with respect to the lens
advancement axis.

3. The intraocular lens insertion device according to claim 1 or claim 2, wherein
said first abutting portion slants downward in a lens advancement direction.

4. The intraocular lens insertion device according to any one of claim 1 through
claim 3, wherein at least one of said second abutting portions includes:

an x-direction abutting surface having a face substantially perpendicular to a
surface of said optical part; and

a y-direction abutting surface having a face substantially parallel with the surface
of said optical part.

5. The intraocular lens insertion device according to any one of claim 1 through
claim 4, further comprising a guiding portion for guiding the outer edge of said optical part
to said second abutting portions.

6. The intraocular lens insertion device according to any one of claim ! through

claim 5, wherein said second abutting portions are provided as a left-right pair centered
about the lens advancement axis.
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