DESCRI PTION Title of Inventionl NTRAOCU AR LENS | NSERTI NG DEVI CE Techni cal
field [0001] The present invention relates to an intraocul ar |ens
inserting device used for inserting an intraocular |lens into an aphakic eye
t hat has undergone a cataract surgery or a phakic eye in a refractive
surgery. Background Art [0002] In these days, with
phacoemul sification and the |ike iling, an intraocular |ens avail able
for being inserted froma small ﬁﬁﬁiﬁﬁhkhﬁﬁanely a fol dabl e i ntraocul ar
| ens nidle offineensioht mat e INARAOGEILARLENS IMNSHRTINGIREVKEIR/| i ¢, or hydrogel ,
has beegnhdeyetaped and used wdely in clinical practice wwth an aimto
reduceKBBﬁtoperative astigmatismand realize mnimally invasive surgery.

[ 0003] On the other hand, there have al so been devel oped a variety
of i ntraocul Bke [peepsnt Areentipmgelddes teanamntrposupyyilens inspmgudente fegd for
I nsert ifd@rtHigtdh intlad@abhlehink QL pRdkit BRSthabh@s ieeydhe o cAAAE Qitgay DRl | er
i nci si Accor%h@ga&gm%gﬁgﬁ&ntraocular | ens inserting devices, a folded

pushe

intraoBJﬁ%?qpéﬁs can be d out into an eye through a tubul ar

cylindrical insertion portion, thereby allow ng the intraocular lens to be
i nser t Bdcligndumdanrteye from a substantially smaller incision conpared to
using gRpyentional methods which use a pair of tweezers to insert an

intraocular Jens into an eye. [00Q , ch intraocul ar |ens

i nserting dein & 25 Bftafﬁa?qeéaﬂ%%wwnﬁﬁbeﬁ#ww B8, A r3uET It ved
type (scrileble for baipeinsettékiromrermalbingispues hamplytayfpldable00@&dcular lens madhef
push-i B gbty BfAtdi1$a1R060 AYABeRE, RR dcBiARCKYBbgel, 8RS bbdiS&vkioped S6Y LR WiReWhi ch
an operaton§ﬁres es a€}0¥era |0Qfl §o%t|on.of thea'eV|ce %%ﬁlgst 2,

resi st IncEHeE) PRAKES 3t §1 i RO FRtie RASCARETT RYG StEMeLP™ THE ARG fHe i HHer
‘wal | ofnvasiggbungelyi cal i nsertion portion, and the pressure applied at that
time is transferred to the intraocular |ens, thereby advancing the

intraoRM a | ens (For exanple, see Patent Docunents 1, 2 and 3). According
to these push-in type intraocular |ens inserting devices, operation for

i nserting thenithe cizurand, thare hage glgopheendeyelopk pyesiety thinsrecHandensthus,
t he puiReitihgtdepieed o & angithbihsirement fos dusertig el fdéalamttdoeuladlcanti@gent hat
an operal AbmCaN RGN LRLID-ANALDET AQBRERL O BuM raBb3AN fins ShRELinPABA LT NG

t he |nﬁ§%¥yon operation. On tge ot her " hand,,  the pus%-{n t ‘|rtraocular
ens. | RESAURRECGHAR ERECo P vetithou prubt BYF threnehia bulag srbiitise] spipion

di f fi cpdrtionothershy mdibwing thp értaddculaalensrte bs insertap pitb @ad eye fomsh subsbantially
oper at ;;90%y Rekioh QBMPEFAUSCudh KL cARBARSHRN nidBodsOwRRl Qist RepdiNbl aREbaA td ens

ingert an intraocular lens into an eye.

(0004]
Such intraocular lens inserting devices are classified broadly into two types: one is a
screwed type (screw-in type); the other is a push-in type.

[0005]

The push-in type is one type of an intraocular lens inserting device in which an
operator presses an operational portion of the device against a resistance such as a friction
between an intraocular lens and the inner wall of a cylindrical insertion portion, and the
pressure applied at that time is transferred to the intraocular lens, thereby advancing the
intraocular lens (For example, see Patent Documents 1, 2 and 3). According to these push-in
type intraocular lens inserting devices, operation for inserting the intraccular lens is simple
and possible with one hand. Thus, the push-in type intraoccular lens inserting device has the
advantage that an operator can perform another operation with his/her other hand during the
ingertion operation. On the other hand, the push-in type intraccular lens inserting devices
have such a problem that it is comparatively difficult to control an operational pressure
applied to push the operational portion because the operator has to move the intraocular lens
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forward whil e keeping the bal ance between the friction of the intraocul ar
lens with the inner wall of the cylindrical insertion portion and the
operational pressure of the operational portion. Further, since a nozzle
provi ded on the | eading end of the intraocular |lens inserting device is
general ly the t hi nnest part of the cylindrical insertion portion the

i ntraocgul ar s. passes through, a load applied to the intraaocul ar |ens
become rwatdge ﬁ%t?pal%h@ haliaes sdwes the frlﬁtltrh%bt Hytrqosplar jeas athethedangry om
t he nomalleofothewdydind eienli inseztion ipamiine andftha opeatibeali resmde of thé loperaitiongr der

to mat Gh@nSPRth&! s1hElcPét SbAb prolidsd b 2kl I%Qdﬁn@ chl1®f E}féstﬁhgbédléﬂ 1exs hﬂé&ttn{gh
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Docunment 4). According to these screwed type intraocular lens inserting
deV|ceﬁ) &ravel di stance of the plunger or rod can be easily controll ed,

and thus I't has, the advantage of being able to prevent the_ intraocul ar | ens
from bei ng ufeXPed seieMpd 8P aERpPciaT denminsgriing\dayicen thentelatipnebatgen 4ts oad
app! i eflunbenaridmaimnbadgas vinatar lte satjessan 4 hnbughew had adesble dasg@Ers anar ge,
such ag, dhgthal Battoﬁtprraq@éa aront BRE offhk *thﬁlgrems%ta@ﬁf 'tfnngé rggaﬁ%]lwmhﬁgéreé Leased,

or the no a.snal i nn
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probl e pus -in type intraocular Iens inserting devices (Japanese
Unexa H%H‘ﬁ§P§HP ﬁﬁpllcatlon Publ i cati on No. 2000-516487). This is an
attenpt to make it sensuously easier to control the operational pressure of

the o Fetuatlt DHRmdD L JAnke I&%@lhﬁﬂw@ Hed.an ﬁl:at[boﬂqilﬁﬂl.bakﬂ)nﬁ?(ﬁ 20008 p64¥5t the
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pressure, and hence, many operators still use the screwed type intraocul ar

| ens |nsert|ng devi ce that has a |l ess need for controlling the operational

pr essuPBClogire R RV R Bper ati on thereof is rather conplicated. [00081

I n vi eRroblent foebefobbelddmthbbwention is, therefore, an object of the present

i nventjopiiyit o provide an intraocular lens inserting device enabling an

88?[ Iaggr }Vg ail-z'?'{: ?g&%@%ﬁg_]@e&%g g gﬂ%ﬂ On‘gplrnp b Fi‘sS tslgerdeasof]; n&el‘a]tgs ?(P ?g utctla Qt?l%l
difficulties in controlling the operational pressure” recognized as a problem with the push-in

—

type intraocular lens inserting devices (Japanese Unexamined Patent Application Publication
No. 2000-516487). This is an attempt to make it sensuously easier to control the operational
pressure of the operational portion by adding a potential resistive force against the
operational pressure using the spring to thereby balance the repulsive force of the spring and
the friction of the intraocular lens with the operational pressure. Even if this approach is used,
however, it does not suffice yet for an operator to have full control of the operational pressure,

2



[ 00091 The invention according to a first aspect of the present

I nvention is an intraocular lens inserting device having an operati onal
portion to be pressed to push out an intraocular |ens, characterized in
conpri si ng: a knock nmechanismfor allow ng said pressed operational
portion to autonatically return to a position where said operational
.portion i s operable. ﬁ%ﬁt The |nvent|?n according to a second
aspectndrheptra Ws@ﬁfat?ﬁ% 15 the sorepad Smeanfrremiamlens isprpug it%ehg: a
| ens dontaaless peadt fooroftosllipgishe pgprational peedsnte; attbolghr tHeem@ration thereof as

tr ans il BnRRktddon for transmitting an external force applied to said

operational portion to said |lens contact portion; an insertion tube
for releasing said intraocular |Iens pushed out by said |l ens contact portion
to an [¥i985i de, wherein said knock mechani sm conpri ses: a st oppi ng

means for Uhlifﬁ%aéﬂ dh)é p'i&tq&alarbgvesacﬁ 4, tlﬁiﬂ@foﬁéoﬁh%ﬁfecﬂ)&f%b%eééﬁf Hventihe to

IC(r;f"I[ :%%L”ﬁ%er ;lnglﬁl ]?SOCLI %r Eg:l)lse]flllgel 11’18 %ee\r?‘%:erlla%ﬁnéocui)%era Olf'ltt%l ga:sxla CtOIel T0O f%l d l ens
r et ur BPeIg tised maesepre @lth%weh@n%i Bor§igBr at i onal portion to return to a
posi ti on where said operational portion is operable, with said | ens contact

portlmaggwgolggmqg@m%y st opped by said stopping neans. [00111 The
i nventi on. accord to third and fourth aspects of the present invention

is ch W&@lerlzed |n further conprising: a main body for fixing said
I nsertion tOheinvensiopasdotdiog t@atfiest Gpedthodtiet present invention is an intraocular

lens inserting device having an operational portion to be pressed to push out an
intraocular lens, characterized in comprising:
a knock mechanism for allowing said pressed operational portion to
automatically return to a position where said operational portion is operable.

[0010]

The invention according to a second aspect of the present invention is characterized
in further compriging:

a lens contact portion for pushing out the intraoccular lens;

a transmitting portion for transmitting an external force applied to said
operational portion to said lens contact portion;

an insertion tube for releasing said intraocular lens pushed out by said lens
contact portion to an outside,

wherein said knock mechanism comprises:

a stopping means for temporarily stopping said lens contact portion before the
intraocular lens is completely released out to the outside after said lens contact portion
starts pushing out the intraocular lens; and

a returning means for allowing said operational portion to return to a position
where said operational portion is operable, with said lens contact portion being
temporarily stopped by said stopping means.

[0011]
The invention according to_third and fourth aspects of the present invention is

characterized in further comprising:

a main body for fixing said insertion tube in a position anterior thereto,

wherein said operational portion is provided in a position posterior to said main
body.

[0012]



wherein said operational portion is provided in a position posterior to
said main body. [00121 The i nvention according to a fifth aspect
of the present invention is characterized in that said intraocular lens is
of a preset type in which said intraocular lens is set beforehand [00131
The invention according to a sixth aspect of the present invention is

characterizeqg in that said returning nmeans is a coil spring for biasing

sai d oper at iﬂ?ﬁﬂ“ ?'Ofllaﬁ?Prg @ﬁg—@éﬁ%\hﬁf dearpsent 11151%.11‘61({%192881 acterized in The

i nvent thah saiddntmlncujalt lenaissef\agntdet tpspacwhich shitkinpraesdnt lansuesdti on i s

char actgriek@flgi N that said stopping nmeans allows said | ens contact portion
to stop at | east once when said intraocul ar | ens passes through an inside
of a nozzle provided at a |leading end of said insertion tube. Effect of the
| nvent {0843][ 00151 According to the intraocular lens inserting device

of the preseme indMaMhI a@f,brdﬁllg@o @Eﬁﬂ@hgﬁeﬁ&f tRé gﬁawﬁnﬁa‘ntfohes aRehAbIiuah
porti orila(f‘an be. easi | t he (ﬁressed

bper at e aradEsERTHe tasilhod epff ate o PRFTerHY Reeralked VO by

i nt r ackapksar éﬁ@dmﬁbertlng deV|ce is operable. Brief Description of the
Dr awi ngs [ 0016]

f0014]

The invention according to a_seventh aspect of the present invention is characterized

. in that said stopping means allows said lens contact portion to stop at least once when

said intraocular lens passes through an inside of a nozzle provided at a leading end of
said insertion tube.

Effect of the Invention
[0015]

According to the intraccular lens inserting device of the present invention, the
operational pressure of the operational portion can be easily controlled by a knock mechanjsm
allowing the pressed operational portion to automatically return to the position where the

intraocular lens ingerting device is operable.

Brief Description of the Drawings
[0016]

FIG. 1 is a cross-sectional view showing the overall structure of an intraocular lens
ingerting device according to a first embodiment of the invention.

FIG. 2 is a cross-sectional view showing the structure of a main body according to the
first embodiment.

FIG. 3 is a cross'sectional view showing the main body with a knock mechanism
according to the first embodiment.

FIG. 4 is a diagram showing the intraocular lens inserting device in use in a stepwise
manner according to the first embodiment, in which (a) is a section thereof illustrating the
first push-out operation thereof, (b) illustrating a return to a position where the intraocular
lens inserting device is operable, and (¢) illustrating the second push-out operation thereof,
respectively.

FIG. 5 is a cross-sectional view showing the overall structure of an intraocular lens
inserting device according to a second embodiment of the invention.

FIG. 6 is a diagram showing the intraocular lens inserting device in use in a stepwise
manner according to the second embodiment, in which (a) is a section thereof illustrating the
first push-out operation thereof, (b) illustrating a return to a position where the intraocular
lens inserting device is operable, (¢) illustrating the second push-out operation thereof, (d)
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FIG 1 is a cross-sectional view showi ng the overall structure of an
intraocular lens inserting device according to a first enbodi nent of the

i nvention. FIG 2 is a cross-sectional view showi ng the structure
of a main body according to the first enbodi nent. FIG 3 is a
cross-sectional view show ng the rrai n body with a knock nechani sm accordi ng
to the first enbodi nent 4 is a diagram showi ng the

i nt r adButEAt NS EeLhins By the ysitign mé@r? Fb%@érapwlar ?P%h‘%ﬁe’été“i%ﬁ’(%rls 8B¥EPY ng to
t he fiandt(e)atbaehtingrthe thind piihodut Oadratisn shesef] tespectingy.eof illustrating the
IN'(];?; PEZ hl gi;!?aggsﬁélfl gﬁo’s@g\aﬁghlﬁﬂww sl((mm% \'t/}:LelééJelEegﬁ %’c’i‘gcrtgrercﬁ'ta‘ﬂrlﬂtrb&u@axplgﬁé tion
1T L PTG ARG Sstiing (s HuGUPnBORTER] Grfot HRveear PogEb 1% Biocular

FI G Henssmsertm@ésulsﬁeletfk@haia@ﬂsew showi ng the overal | structure of an

i ntraocul ar Fixgn&slanﬁ@gﬂamrmmdmg the 1&%‘&{111& msa&eﬁlﬁge&&ibd neoRodian@edwigl the

: R\S/szlﬁagngnea accordm% to Lhe thlrd embsoégnlltg‘m %m‘ﬁ%lﬁﬁgf%)ng 285 Inngh%faégg i’lLug{;rggmsihe
errbodulnﬁfmculﬁrnlemleﬁer(lag desﬂca lge@mlaﬁlatl rrsteof(b); 4111153"@?13&1:!19 figke pshont

push- etratif théreo (d) fbiseatking (abaemﬂnl oSt attiongviRert €hd!inirdobular R@S itdeetingpher e

the i Elte{rf’ég ﬁs“ﬂg@]ttaboegﬁd () ?ﬂstt cl!?é/ ée?g?d ﬁus{?lp%li %E thI( ﬁ%erédf r'égﬁecﬁ*&élgg the

second pus peration t | ust |ng a return

position where the intraocul ar | ens inserting device is operable, and (e)

i | ustheat Mode fon€atiyingdOpiudhh Iowntioper ati on thereof, respectively.

FI G 10(5137]a cross sectional view showi ng the overal | structure of an

intra %r gns inserting device according to a third enbodi nent of the

i nven ﬁ bﬁ Wﬁn(’ih the intraocular lens inserting device is fixed in a
casi ndl) Entire strucft@. 8 i s a di agram showi ng the intraocul ar |ens inserting

device in um infradeudd EIBMd ﬁﬁex‘ﬂﬁl@%hcé@%ﬁ&@h Y FLQ. Iaﬁhﬁrmeéd BB I N
whi ch gal) i nSLlamseocnt on 1”3 reof 4#15tfrtﬁt| gglbraﬁ i ntk]rag(f(mec rnfsen inserting
devi cEPT R an imni éjt Lserat 1 g irs ﬁ 0eration

t her eéhe opezptipnal @glttwat?{ ngaverléaplﬁ uaﬁdtf@fﬂa agﬁ}@*ﬁttﬁh@ Anaih dpdy E Hand; m@aﬂa@&ﬁ fr |ens
I nser tattaghddieisiadethes eapebabtie, mandold®. THe iuthbailldignd ideersiag deticpUahowut

opera I t d ryi : I tion
[ 8 0 17%11%8?&1138@?”% Opé)llftﬁ&? @eb? 11513{\% %fcllfigﬁlzit fl:o%@l I%Pgé.)ﬁ dlg;azfs ¥ lvﬁt%le%e Echﬁs K&
mechanism 4 so that an intraoccular lens 6 placed in the cartridge 5 can be pushed out in a

stepwise fashion. It is to be noted herein that a disposable inserting tubular portion in which
an intraocular lens is placed by an operator or his‘her assistant during the surgery is
generally called a cartridge.
lo018]

The intraoccular lens 6 is made of a soft material such as silicone, soft acrylic hydrogel
or the like, which is released into the eye and then expanded therein to function as a
substitute for a crystalline lens, and comprises, for example, an optical portion 6a and two

support portions 6b, 6b.

[0019]

In the following description, a lens advancing direction (push-out direction) is called
“forward” and the opposite direction against the lens advancing direction is called
“backward”.

[0020]

The knock mechanism 4 is constituted such that it allows the intraccular lens 6 to be
pushed out a predetermined distance by pushing the operational portion 3 forward and at the
same time, it allows the operational portion 3 thus pushed forward to be automatically moved
backward. The knock mechanism 4 comprises a plunger 10 as a transmitting portion
integrated with the operational portion 3, a rod 11, a coil spring 12 as a returning means
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An intraocular lens inserting device 1 showmn in FIG 1 conprises a nmain
body 2, an operational portion 3 provided on one end 2a of the main body 2,
a knock nechanismall ow ng the operational portion 3 to nove back and forth
agai nst the main body 2, and a cartridge 5 attached to an other end 2b of
the main body 2. The intraocular lens inserting device 1 allows the

oper at j onal ortlon to nove b forth repeatedly as a whole due to

c
its kn Rmﬁé hElngsh 1 haglopapd; a Fﬁ‘teﬁ grednsgib qd&tgaengp%ea preyidgtonethet 1 dge
5 can beepasiied obihe mainkodt 2pwi se fashion. It is to be noted herein that a
di sposabl e inserting tubular portion in which an intraocular lens is placed
by an ﬁﬁggator or his/her assistant during the surgery is generally call-ed

a cart [001%1 The intraocular lens 6 is nade of a soft
mat eri al suchiagoted hérebridat Bwimaiadoedy 2.oolwatr dgehd ved thare prdferablinmade ¢fs

rel eas@ﬁlthéﬁcQt‘e&ﬂﬁQzaﬁMﬂe aﬂstelﬁét ﬁﬂec@sﬁaﬁtﬂm QS @iabBlel OndsH @Q&dtﬁﬁo@ﬁf fheSHbgt i tute
for a ﬁg B I{Il::ggle S0 i'oda]g atqugecr)al[t%gi?@]vmg th%%%’e% & tp%gre?s %[ﬂ% 1%%‘ent991rf;[olbon 6a

and two
descrlﬁﬂﬁ@ﬁfﬂﬁﬂméﬁslaﬁwaWéPHQSdlrectlon (push-out direction) is caIIed

"forward" and the opp05|te direction against the | ens advancing direction
i's cal fgdyy" backward”. [0020] The knock mechanism4 is constituted

such that it _allows the intraocul ar lens 6 to. be pushed out a predetern ned
di stance by PRSHIPEFT AL RSOPAPPIRYY tfyrtRdRovabledRigs of thnoPeaRtIRb PRYIE ti ne,
it allduws 4 heedoppemnated onake pot talsonto3traemsit,pas hadredsmravdrathsinitting medremani cal |y
nmoved bagckWpfotee abPBekidQRE oﬁ@&ﬁﬁﬁt‘l §69ti%n%%5ﬂ%ﬁé §[?e§at%r % &'BQQEon%Qct%&tﬁm 223,
transntttlng gortl n lq% ﬁratewgglé i ge %ﬁenghgo ﬁ or arod 11, a
cor 1 ovidgY o8 leadin i, 5 Rbstruthsbiiris o PRI LB Re nliets B poelesP @8 and a
her eaf 2l bestyc 4 beayidedgaigh ige poetationabpaviod el onrene radi theesof sadfapeirodf t he
mai N begh-clit piRO21d, 16 formed onlthe bthe P EheRBF LA obél@hoﬁzﬂ%of@dnm féqgﬁfne%; in

P e A0 B ki Hh AL P IR RLARLY PRS0 L N L LA oS AR AR

bei ng i 488" TR F&s ®hass productT 6n o §

pl unge#n @1%%6“%%Hwﬁh¢%&ameuﬁéb§§s, allomnng the device of the present
invention to be suitably applied to di sposabl e ones. [0022] The

pl ungefypdd) functions not onIy tolimt a novabl e range of the operational
| so to transmit, as a pressure

portion 3 'tq.a eterpmin ran

transnitting %’gﬂgq’ % 185 @Pﬁ’eﬁ gﬁrtgecofi e 2 and i gy ansesied infoibei on 3
by t hemeplehsaalvd’r The pairloé fie wuwht s pigper 16, dA i2 Bmwvpledwndbe other and ebthienaxicdnd of
a pus hbd&9t1§ﬁﬁ5ﬁg}22 cOnekhe ﬁoeftwtaln The o%Héth%& phBiGO TP had GSstafbe@ il 19b0dy
15 prOV|geQ ¥n e %era 0 ¢ ﬁ@H on _one gnd t hereof and a pair of
push- oUPPreEcEs? ‘éec 9B PPEEREGY ﬁ %Itsl"Fé]rva’e‘H’ﬂtg PHefeof . The operati onal
portion 3 is formed in the shape of disk by expanding the dianeter of the
one eni@ogf] the axial body 15 concentrically and is integrated with the

axial body Ip, [9023]the push-out pieces 16, 16 is provided on both sides with the lens
advancing axis A disposed therebetween, and is formed substantially parallel to the lens
advancing axis A in such a way that a leading end of the connecting portion 17 is bifurcated.
The pair of the push-out pieces 16, 16 is also provided so as to be elastically deformable in the
direction perpendicular to the lens advancing direction A with base ends 16a, 16a connected
to the connecting portion 17 being the center of rotation. Also, a convex portion 18 protruded
outward is formed at a leading end 16b of each push-out piece 16.

[0025]

The rod 11 is structured so as to be separate from the plunger 10, namely not
integrated with the plunger 10, and allows the intraccular lens 6 to be pushed out by the
external force transmitted from the plunger 10. The rod 11 comprises a sliding body 20, a pair
of locking pieces 21, 21 provided on one end of the sliding body 20, the push-out shaft 22
provided on an other end of the sliding body 20. Incidentally, any known shape may be
employed for the shape of the lens contact portion 22a provided on the leading end of the
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The axial body 15 is |oaded with the coil spring 12 and is novably inserted
into the main body 2. The pair of the push-out pieces 16, 16 is provided on
the other end of the axial body 15 through a connecting portion 17. The
connecting portion 17 has a stopper pin 19 protruded in a direction
per pendi cul ar to the | ens advancing axis A [0024] The pair of the
push-out_ pieces 16, 16 is provided on both sides with the | ens advanci ng
axi s Aughspbehadt 14fthreddden, and is formed substantially parallel to the
| ens advancing axis A in such a way that a | eading end of the connecting
portig@gﬁq i's bifuLcated. Thelfaié ?f thelpush-out pi eces 16, 16 isdaIsF
provi ded so,as to.be e|asfi.ca ormabl.e in the directiaqn perpendicul ar
Lo the I ens 2avaHit, BOU& 20t el tfﬁ'ﬂggwﬂ e‘H‘EF&L]%G avisg S8 CHER™ o ¢ he
conneclidamefepthratiadowd thelraimego bhencyebly enseofedrintodhé orin Wdyd; aral setwetargdrti on
ig DE %B %H @@Hol@%&‘@ﬁ@rh-b@t %thrm;dqn%he ?eﬂs%@hﬂ%n@ﬁ'ﬂs A@?h@%licﬁ% Bocﬂuﬁhl’l%ﬂén plt ﬁce

: e ro i ruct ur S 0,be separate fromthe
oF ungdPRE Snfact 35 ALTY A0 JBT s iR RN SR 230D ae e R Rl tRE
i nt r adend asvapengagsfo be pushed out by the external force transmitted from
t he plunger 10. The rod 11 conprises a sliding body 20, a pair of |ocking
pi ece ;7 21 provided on one end of the sliding body 20, the push-out
shaft provi ded gn an other end of the sliding body 20. Incidentally, any
known shape TRaypaBel thippdyespieess 2d el @Wé?i’édf‘d’fonthﬁ’%‘ pideswith seskest tpbhaleeh 22a
provi dddamcing fvds Aeadiindrend tobxtehd sulptsdtiOlytpasdibd to &2 lofis ddvenciag atik. A[ 00261

The sl g Jaadty S0nk SullBefedl i il il 68IrJIBID Ghe DAY bBASHE ieaR 28X er nal
di anet er, %hat al Oégfthe'sqﬁe to. be qgva %nsgéied hntp,t % %P@? Ia£dy 2
and i $138 FHBEEFRFEHTAE & 62HBE 67 HYV A3 B SHVBRAT ShhF 12 ¥2he AYRE PPend’ B anci ng
axi s As piivilegd|sodisrig bb ethptigQlyhdeforarablebiownird thesdirdeticre p2®endicdne tetit leher eof |
Whi ch glg$arsis aanbticdl 1Ay whihatheaBehdost RBA PERALEME the t @nidi€of BROIaAANBIHINNG axi s
A [Oqggéﬁr " igq§n€alé P&mhgekLOCk'&Q:P%%&gﬁﬂz “ugl Jsﬁé OVId%g on both
si des "W P PR 85 [or G7F /&Y PERSP ARFIRCR G SISO RIG T mpIEF FRH! ¢ 67KV end
subst @nttia $4 tpke engaged withtthe cowies reaemed hilpa srofrusioam ldoxmed #i By of

t he owusdidecdgpedivelyne sliding body 20. Further, the pair of |ocking pieces
21, 21 is formed tapered froma |leading end toward a support end 2la of the
indiT&g§$dy 20 and is provided so as to be elastically deformable toward

t he di ion perpendicular to the |l ens advancing direction A with the
support endA2dbathesiangidehé icentided ofithpl ot placenddrd pboion Fantdmeitimr@yrtitihe

Loath R BP nblA PO sl BRSO AR%eA ol bR TR Bbo ki ch BB o GONCTY
P oihstid ab Th B Reept Fottash R Sy lrom by the Foiy] Cip bobh Bhaugh 11 oo
5 i s phottadedonippttica § dhereby ademmathportdoorlaf Jeng 6ttpdadoliedampdranildhe8 and a

N0zZz! @cl8adeR fRAEIHRN2218 000 thd diRsill & REthAHY BAE bBRlg FHAS AnAD t hat the
intraocular lens 6 placed on the I ens placenent portion 7 is pushed out

therefromby the rod 11 to pass through the transition portion 8, thereby
al | owildRgH he intraocular lens 6 to be folded small and then rel eased from
the nozzl e Pukthet, N@tIOWideh @€ thd tartiilge benis dach Migrniedl wiRH £ wahd 35 [WINAD 1s

elastically deformable in the direction perpendicular to the lens advancing axis A. Each wing
35 is formed, at an inside of its back end, with an engagement protrusion 3. The cartridge 5 is
constituted such that the back end of each wing 35 is elastically deformed outward when an
external force from the outside toward the inside thereof is applied to the leading end of the
wing 36.

[0030]

As shown in FIG. 2, the main body 2 is made of the cylindrical member and is
provided with a sliding hole 28 on the surface of the one end 2a, said sliding hole 28 being
oval-shaped, extending parallel to the lens advancing direction A to serve as a stopping meana,
Further, the surface at the other end 2b of the main body 2 is formed with rectangular
receiving holes 29, 29 on both sides with respect to the lens advancing direction A so that they
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Further, both sides of the cartridge 5 are each forned wth a wng 35 which
is elastically deformable in the direction perpendicular to the |ens
advancing axis A Each wing 35 is fornmed, at an inside of its back end,

wi th an engagenent protrusion 3. The cartridge 5 is constituted such that
the back end of each wing 35 is elastically defornmed outward when an
external force fromthe outside toward the inside thereof is applied to the
| eadi ﬁbayéi?fnﬁﬁquﬁﬁtwwnﬁﬁgenr%QB‘F“SW“S 36 of fhe cepBifgePn FIG 2, the main
body 2 is nmade of the cylindrical nmenber and is provided with a sliding

hol e 3&®n the surface of the one end 2a, said sliding hole 28 being

oval - shaped, , exten pa to t | ens.advancin dlr ct| 0 serve
o ot opp MyTHiEhdhedRnbpty Fiie pEuridedca E ities CGERBITEHIT 6B b i n
body dixing éapcavedpavtivh SOeEmrd”ngm &he retdl wsn@erﬂb@salﬂ%ng*a@nerpobmm apfldes with
res peQ‘Egdehﬁé'kﬁmlz@ﬂ;%rﬁéW@ﬂﬁk m@mﬁ@&m Ol 1 sttt hiRYbackB¥rdbE LRGFGEd W th

the enga nr% }ERé‘ g(t)rHEI)%IS ase%m?ru(aec% o&warg I(’)Itl. Ellledo%%er surfac of:lt%e mai bod QVD reover,

the mai Fovi i nner Circunferential sur g4ith a
fixing concave portion 30 for fixing the rod 11 as the af oresal d engagi ng
porti dsos@hd a regul ating convex portion 31 for regulating the rod 11 so as

not to ”DVeAQ.?o‘r‘Kl rtg tp%nnt@%hfarqgn ﬂxsfaftﬂ%e&eﬂr?c%tft;‘h geagﬂrptéx'r gté {-le% as

pr ot ruded gutmar e outer sur
Accor dPHt 5t He rpﬁl.tli 48¢ threyplupgetslq nswhich e epdlspeims gl %w fopded 2y ggrted

st r uctinwetle amiabodse? if begincet dvel thed thd kand mbhapisungés attfched tokhechatrne coi |
Spri n%oéy’-z ! Notle Qﬁ&e@hé}{ el B €1 Eseﬁ’xséﬂ’t‘écpmtt@ﬁwr@hﬁ 1939932 the rﬁsﬁ%ﬁ%‘@ﬁ‘ﬁﬁzﬁﬁﬂ then

t he kn a i n, t he
e KRS Ko TE BBl etrls il e e b Aot (HE st bt 3 S03 iBFOEHL | o
11 i s de¢énesupitms pptien whens thtproprvsiosn?d of sheolbckimgpines 211 dngdgesavitinthetfixdmg it i s

I nser tagkadefREon B0 of thednAAQBLAY PN Where the protrusion 25 of the | ocking
pi ece 21 engages with the fixing concave portion 30 of the main body 2.

| 00331 After that, the push-out piece 21 of the plunger 10 | oaded
with t®83koi| spring 12 is inserted into the one end 2a of the main body 2.
At this tinaftet Beatpihengel-ohDpicse nektheeturigser 110 esadied twath the coRisprilody i up to

a pos'n’ié %d"mﬁrﬁxetdﬁ@ Sy Whe% 58haHG- zb%it‘ﬁ dﬁngmtehﬁ%u%l ? ti’t’?f‘srhn d1%ed OCk' ng

plece as it eadln 16b sur ace

(Fi g. hiér ‘6 main body 2A}Ps‘i9 x P‘P?é 1St ‘HE?}’@ B PH 9 opiges H‘eaa%‘iﬁ“& Wé"“gh
connecbeﬁvsnagn e tocking bieced 21,128 hplsutsgendiig end 16ulailed imseabwting studadehzs

slidi ggghgl e 28 of the main body 2. In this way, the plunger 10 becones
novabl e back and forth in a range of froma position where the stopper pin
19 abuts on one end 28a of the sliding hole 28 to another position where it
abut s [@34t he other end 28b thereof. Thus, the operational portion 3 becones

capabl e of pmel {13 Hailer dd19 prdvitied bnPRE @bh@ctih® pbR®n! BN AL YARGENT0 axi S A
10035], movably inserted into the sliding hole 28 of the main body 2. In this way, the plunger 10
becomes movable back and forth in a range of from a position where the stopper pin 19 abuts
on one end 28a of the sliding hole 28 to another position where it abuts on the other end 28b
thereof. Thus, the operational portion 3 becomes capable of moving back and forth in parallel

to the lens advancing axis A.

[0035]

Incidentally, in the subsequent description, the position of the operational portion 3
(plunger 10) where the stopper pin 19 abuts on the one end 28a of the sliding hole 28 is called
“origin”, and the position of the operational portion 3 {(plunger 10) where the stopper pin 19
abuts on the other end 28b of the sliding hole 28 is called “push-out position”.

[0036]
Additiconally, the coil spring 12 is loaded between the one end 2a of the main body 2
and the operational portion 3 to bias the operational portion 3 toward the backward direction,
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Incidentally, in the subsequent description, the position of the

operational portion 3 (plunger 10) where the stopper pin 19 abuts on the
one end 28a of the sliding hole 28 is called "origin", and the position of
the operational portion 3 (plunger 10) where the stopper pin 19 abuts on
the other end 28b of the sliding hole 28 is called "push-out position".

[ 00361 Additionally, the coil spring 12 is | oaded between the one
end 2a2Bl bewes. Wheh thsopprationabiperkien Gpe maved faraph thg epl pring 12 ig sapabde of

oper at abweing plor dpepatichal pweaiva 3tth eethactonar @eeiblepdsitoon, and hence, when the
operational portion 3 is noved forward, the coil spring 12 is capabl e of
allomﬁﬂﬂmgpe operational portion 3 to return to an operabl e position.

[ 0037] The term "operabl e position” nmeans a position where an
operator is Ehaltred “‘crergilemgstivhe mepes at paitain wbeitei om oBexatort iseerfablodatd

di rect pRihge tHE éﬂaka?m%pp&meﬁ@tm tﬁyﬁhwm&éah@n AAShs e‘?r[boﬂﬁnérﬁeslﬁﬂ% gl the
st opper e en 28a of the

th
31 nboRitishe Saf iRk 08 Paer Bincllisissatim PRoer Hit 2 RreBUtoo e
posi t i 6wl dbreplcthe sliding dolsc?S. Jiharefgre athutopexshlet ivsitionds antlimgad ¢d thermosgidndi ng

hol e 2&hefe0B38iopper pin 19 aliiRdn thOEnCald 2820 eneslidhphbless.t he intraocul ar |ens
6 is placed is attached to the main body 2 with the knock nechanism 4

m)untegw thhe foregoi ng manner. The cartridge 5 is capable of allow ng t he
ot her 8bb of the main body 2 to be inserted thereinto because the back
ends of the Thagshaaraidge 6liasticiathb ntéeicolaikes 64 WatdSs bitaeRalty tHigmaih

extern%dyfﬁgﬁﬁl Eln?e% mgme@%uﬁie ﬁechwf&g mﬁ n%mtﬁ%éat Q%Ehereof
SR

to the 1In %ereo condj t rce

appl i eaaptaﬁieﬁ?éh%’é?a. diraendy Pﬁ@l%ﬂﬁ od 2it§ be é‘l‘%é@@dﬁel{e Pithte 5 is
det achbéukyenfls méﬁlEtvungméii awi dladtsal)y @efonmmaiunttwardsdy dphbingam extgagefeet to

protr UgiSeol@:iuﬁﬁ 'eﬁd&e&glﬁlgl eHn¥d b5 £Anf ﬁfé%u‘fh@&tlﬂz@%& t% %h(pﬂqsﬁiea\:ﬁﬁegf r[ﬁ{d}éf' @h&]{ ht he
Wi ngs nci dent.a repa or,. starti on .0 e
v oo iRt RS Y eforpBproBiecplic fothe i Sfimineds HEMe WG b TEREREL e | he

i nt r aoeaItndee Bris d@t@bﬁlﬁy died tpi eonpimsbedy Prnenichla waytthat |ankfe1gag<smem] ect ed
into tp@tiRmindes af dnBgscdawithi d0Rc&viagf e 2bhey @eershﬁlﬂéﬁ&nSoﬂ ﬂleamleg‘shgsl to
E)B?arﬁerg (g&gbﬂy a8 gpegui‘?e]mon for startl é%{;@ Bg&aﬁpﬁ) Y)F t e&e]gvrﬂt enera re% fg:]:g‘r % %IeOWI ng
the i n%lﬁ%@m]a%ngltéﬁ§me°tbdn%’§mﬁa§ﬁféae siragsylay H’é‘s I@r?@&hka%é’wa?ﬁlas?ﬁ*m%@:ﬂ@hat it
can beorrthk éksde ifjectent intrethe andidd dgke Eartradg@rsthefdre tloidasirdige Wiis Mitédhed to the

i ntraogulpkodyens 6 being folded small. [0040] (2) Operations and Effects
According to the foregoing structure, when the operational portion 3
p05|t|oned at the origin position (Fig. 1) is plunged into the main body 2
from t W089positi on, the engagement between the protrusion 25 and the fixing

concave portw@eh &@ aaiwetmcm@dntmmn%eloﬁtaﬁﬁddq% et RV RR 1688 SRR e dQK&E

thon, et Se gt PRER b iiape n?t%%ocﬁﬁaigﬁ%% “ ilepiiat PE I Tt gather | n
the foﬁw@ﬂaltmané)etrele@ﬁedﬁr%tmfrr@gs| ﬁgwazh’eth@@ptm@pmthghel@traocular lens 6
being folded small.

[0040]
(2) Operations and Effects

According to the foregoing structure, when the operational portion 3 positioned at the
origin position (Fig. 1) is plunged into the main body 2 from this position, the engagement
between the protrusion 25 and the fixing concave portion 30 of the main body 2 is released by
an external force applied to the operational portion 3 toward the forward direction. And then,
as shown in Fig.4(a), the plunger 10 and the rod 11 moves together in the forward direction
while compressing the coil spring 12.

[0041]
At this moment, the plunger 10 allows the stopper pin 19 to move from the one end

9



[0041] At this noment, the plunger 10 allows the stopper pin 19 to nove
fromthe one end 28a toward the other end 28b within the sliding hole 28
provided in the main body 2. Thus, the plunger 10 and the rod 11 allow the
stopper pin 19 to be able to freely nove in a reciprocal manner a di stance
corresponding to the | ength fromthe one end 28a of the sliding hole 28 to
the ot her end 28b thereof. In . thj due to the stopper pin 19 of the

pl ungetdarigwarhhsigiberimg Z8buthia ﬁ’ae zlgddnsaholﬁr?é repyidedp themeaip dody 2¢ Ravusrai n
body Zhetphegpt Uhget thtQodhbalidwethepedpatt pindld tpde hbloto Sedy enost iravetifirocal

mec ha%&ﬂérﬁ ﬁgiﬁgceagork%nﬁwo QHL 1&9@& febAMhe lefﬂ'lénd ﬁé}%f Qh@&gﬁﬁg l]rtge 384,

oper ation 0]0) (0] ne un 1.0 nove rwar d II (0]

[ 0042]the Ofher B34 E?\%b @ﬁreg 311 ﬁ%‘s Wﬁﬁus tp the %tmeﬁlimdwg&hﬁ Hupges 1 tﬂe

di r ectdther, endnh@8hyidhe alsdiog hals 48sofdhé owen body d\tbe pbimger he anéghﬂ artelrm‘gorcad nvex
porti qsbrﬁéln okrd h&m@alt@niéél@b)hx%lly @t@%ﬁh@pﬂ@o&t'ﬁ@élubﬂeI‘Hu@CdHe @%@b@@@%n&l 21

elastlcall 0 o the |ens advanci ng

oxi s A0Prasfpabin b BBLE iR iR et ARG ppl f e <o ¢ he

operati onal portion 3 is released, as shown in Fig. 4(b), the plunger 10 is
al | ongldo4z) nove in the backward di rection by the biasing force of the coil

spring 12. t h
slidi nq oI Q{tZ%‘I;% Lrﬁglﬁﬁ her 185‘%3 13?&9@% 4@11&%0%{0 the TW B%‘ﬁg 2% Ig end
28a i ritlowed 5p avrgetmer e rﬁ@dawjlg convex portioq 3t mitd wm e r? wréwhﬁeww th@ﬁ

por ti cihe Jockinge pidee0 Bt RE ghassinalbutiefonsi towanl thwaitsddd Rethormpern do28@, lenbe
push- %gagélggxi;g_ moves inside of the |ocking pieces 21, 21 in the backward
di rection t he ot her hand, the backward novenent of the rod 11 is

regul at ed since the protrusions 25 of the |ocking pieces 21, 21 engage with
the rdfddting convex portions 31 of the main body 2, and thus it is kept

stopped. Themen! R8ek @lﬁﬁf@%eﬂﬁl e a%}ﬁléaf tol the oﬂéﬁlﬂl‘oﬁaﬂt po@h@:@ 8 1@: Gellefecd g@@ ed
ner

with the con n24 of ockin

ol ungel s IRAS BB bReEIlh oY fotReold eft Rl ien b RSP E: on
[ 0045 Jforce of the COﬁwptmg H%%thrlﬁ ﬁtgge aperht thetappscpinb@dmatss wethin e plading 1

al | owsholdZs fremshe othbnedd I8 husghowd3asifioaViodRE o erddEBalif 3kl Flgngirdoof the
push-out shaft 22 to abut on a circunference of the optical portion 6a of
t he |gtra cular lens 6 placed in the cartridge 5 to thereby push out the
i ntraof r lens 6 in the forward direction. According to the present
enmbodi nent , Ithbisiwatyrelooiuiha ppératisndlpeetiidn mgloda\frmtlﬂe pehout sodifien toaasd

cont a%e RAE ténanza%z%é 9u§$ SR ﬁlééép% Rhdvby i Bk Iomlﬁé%%téﬁﬂ §P§n Gnpasses
t hrough the i hIS c&usestheﬂntra ns.6 to

move. gkt HalFHan (f’%@éwﬁf ﬁ%?d[ tb‘ﬁ ackward JapyRmepkok thy e #a 4%dn 8 up
t 0 t hesinpgzthe aargtruﬁosﬁeaﬁn@tﬁdbe émutgoplsc@pzhtz laegagel otitlr mha echubdgigt carvex The

term p@fﬁ&ﬁtﬁrmmﬂam%u RO4hd fhaE & 13&@;51:%1;6@% POl iR Rrddie1d sKtthaocul ar

| ens i d.fromt g

ene Sk ofP idhe 18 DSt Ehe A LLOMA RS 05ERE oo 0k LOSREBIAL BB By
a st ateantieatthe plunger Bbar@cfhs|omret19n&1@pefa@eﬁrettwnttnéh@megabiepverltwron| y a slight
additional force is applied.

[0045}

Through the first operation described above, the rod 11 allows the lens contact
portion 22a provided on the leading end of the push-out shaft 22 to abut on a circumference of
the optical portion 6a of the intraccular lens 6 placed in the cartridge 5 to thereby push out
the intraccular lens 6 in the forward direction. According to the present embodiment, the
intraocular lens inserting device 1 permits the lens contact portion 22a to stop temporarily
when the intraocular lens 6 passes through the inside of the nozzle 9. This causes the
intraocular lens 6 to move from the lens placement portion 7, through the transition portion 8
up to the nozzle 9 in sequence and to stop at a predetermined position. The term
“predetermined position” here means the position where the intraocular lens 6 is about to be
released from the nozzle 9 of the cartridge 5. Therefore, the intraoccular lens 6 at the
predetermined position is in such a state that it can be completely released to the outside if
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[ 0046] Next, as shown in Fig. 4(c), when the operational portion 3
returned back to the operable position is plunged again into the main body
2, the plunger 10 and the rod 11 are allowed to nove together in the
forward direction, since the convex portions 18 of the push-out piece 16
are engaged with the concave portions 24 of the |ocking pieces 21, 21.
[00471 , %§ this stage %S wel |, the stopper pin 19 of the pIunger 10
moves THBHASEERS B@Fﬁbk@“ﬁd%?m1ﬁﬂ toward the other end 28b within the
sliding hole 28 provided in the main body 2. Thus, when the stopper pin 19
reachegoidle other end 28b of the sliding hole 28, the plunger 10 then

mechani cal | y,.sto t the_pushsou sition hi s way,

t hrough the lg‘?‘&o%j Ber gt ngn 4@“1) ‘fﬂt’ %8}’??1%‘”%@8?‘3 OPO%é{?t“Hb‘?dtl?aé’k 9 st Ur ned
back taepetdhde Q?ﬁehfabisa)lpmdtag@hl inhe thet meimiidsi 2 bl pRingeralthand tre yodsH- et

shaft 2Bweel @aﬁlese E&'g@t}le@t1haﬂféufoﬁfvaﬂdeﬂﬁec@mflr gitcd NBe REEEKEPtibs 1BEIOMeS] de.
At this anl plece ?6 aens f(sl:o 1%ht eOIE;t clzaqrn 2%10ns§4 of]ﬁle ocihn OUtc 59?‘(2;1 22 1s

br ough?™ p03| h Prot ed FFomPt e 622 242 15) i ToJe

adjustnent of t he p05|t|on of the intraocular lens 6 and its supporting
portioloe4b, 6b released into the eye. [0049] The intraocul ar |ens

i nserting deylg gs n%t??eg%ﬁof/‘é‘ﬂ e %&RF} ?Jl%s?%e g{ﬁﬁg Hl‘i)v gﬁeeg%etrggl]ekno‘:k

mechani sm 4 aut y ret oper por eto

push oRfEitoReopard thecathes endepgh aﬂﬁhw theesliding hpjp &8 ﬁHngti?doFP thFh‘iﬂ%mf BRGY %t at es
t he cdhusoivhed thehtopppepat iSomadheptiessherendf28b béthe pbdiaihokdls, erndneer30
becausgeh M RRREAK Mo 08 Shd AishR€ Jodiflo@! UNGe the lens at a tinme in
perform ng the operation for pushing out the intraocular lens 6 for such a
long distance for a stroke fromthe position where the intraocular lens 6
i's pId@@ﬂSto the position where it is released. In addition, when operating

t he intraocuhaghid @Ag W& tmgsed@f\/d Gﬁer&u&y oPREuRAthel bperStidHAS PoRich BO

g Egr E er%tt?:‘r‘n?(;{]% qbge }Ieocg})e(]?gﬁ? %tosfl 10n 1nto thggz h Q)%dgita ta?ne Qt ﬁ;%‘fr)ggfg%liad §gs 6 at
Fur t heeleagescibe d@tﬁgmﬁlﬁrﬂ% ofre élm @ﬁb‘o‘moﬁéﬁpum@ eAf Fhlﬁ &@@uﬂ}frlem%@@ltact

I nser tyoigordled 6ftht pushoanshidft P2 &dbisaglaSintc0a peditias pratialel Fioha tiGlh@tlel ggns 6
to the, r

di rect .H%Hflﬁfvﬁ SRS D0 b PRV A ANH: 106 LB ooy pEIAAELC

porti dtP §b6 ﬁmB@“?éé@%@@ conpared to the conventional devices which rel ease
the intraocular lens 6 to the outside by one-tinme push-out operation,

enabl iggyd)he operator to easily adjust the travel distance of the

i ntraocul ar ens ur t her nor e he intraocul ar .l en
serting deViecopduE JREE ibtiEine JGEH Tharoriiogne T SrpUC Ao

oper atdommriseshiticikmprlavediaaisn €astogitisaliprhaminsibe ppetnbppadoftin 3 trsfrable t he

i Nt r aogphush ohefl® BtraScuddiOdhs § @ R JREAAS Bébithdrd MhidBciliAdd theSofirol Hthe

:‘:aellr ;r I d Faftm%lﬁlteprg %%?é/ ofq:ﬂ? ayélggon%l EQR%I%%I Ea&sg tge o;{%hgtvf (Ii](;eaes%o neeq]tu g?xrp eCt ed
parti cténe dns gk p tine ingseferping 4he gpergffieanfor h@hmﬁ crvécsbwnélraomémleas ﬁg)s‘ﬂ;gh &hr ough
t he ndaag distanct Her aperoké ifenakhdpsstitianwleregdsint@aohgaplenngeid tiaed tooar d t he

for Warlgs ioﬁ‘%ﬁ}e&'é)ﬂ 1é 1.%1 %Qf % é@dlﬁb‘l? m}%ﬂto\}xelt&?m'g Rhd ﬁi@ﬁd‘dkl@ﬁr ieﬁgﬁis@)ﬁg%%gﬁzg the

i ntraoc I ens

oper at} gﬁ Oth]éal}dntlF a%ea%%l} e|tg rf%loftﬁ%é’r firsFPgmaefm Qe ftwée apy a\wan@ Qut the

nmec hann@abduyarslew athanei tirhe, abaubaleallimgso Gagiarspebgioobg onhbahdns 6 is about to
be rel eased fromthe nozzle 9 of the cartridge 5, so that the intraocul ar

| ens quﬁ)prevented from being unexpectedly released into an eye even if a
force 5Iunge the operational portion 3 is strong, thereby safely

rel easi ng t Hawthsrrageseding to therpse®nt ppbGhinent, the intraocular lens inserting device 1

is constituted so as to release the intraccular lens 6 to the outside by pushing out the
operational portion 3 in the forward direction twice. Accordingly, the travel distance of the
operational portion 3 can be reduced compared to the conventional devices which release the
intraocular lens 6 to the outside by one-time push-out operation, enabling the operator to
easily adjust the travel distance of the intraccular lens 6.
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Mor eover, even in the second push-out operation in which it is necessary to
pl unge the operational portion 3 hard, the intraocular |lens inserting
device 1 allows the operational portion 3 to autonmatically return to the
operabl e position, so that the operator can operate the operational portion
3 at the sanme operable position as at the first operation. Therefore the
operat[ﬁmﬁan nore easily insert the intraocular lens 6 into an eye. [0053]
Addi ti |y, according to the present enbodi nent, the operational portion
3 is provi détrgrrmire, thehotraendaiZane insthigmgndevive dod porstitared sublushathe the

oper atf,gf paéh bﬁtseﬁetram tdhe lh&%&%uie% é %ﬁeéhgﬁmw&omwsﬁ husrengp! i ng

Ther ePBPE S Eé?%?'%%%& bRt E e arere DyaPe PR s AR REP G ng
dur i ngan ereratas & be nepvepled dronpnetpecied telveecoictheantiaeqdaslens 6054 an eye I n

addi t i viBhoud Geeuiiging CarlyOpArtiRulk %&ﬁm SpehiaciiRe dthen tthe 1@&@6@%01@@& PPhide®N 3 IS
g :)?‘ts?dchgcgl\é% gﬁe h&%le%%ﬁg\@ﬂegag n (égll‘tl%fnl Sb 1¥eﬁdg & l():oélilgflé r]rllaq'g t ardttﬁe 1‘,'01:'[;'.?;/er§1 t lbf)gal
[ 0055]diectiap tpprdeEtpritinpuh th &(m)traemlw l@nsﬁrh@e«'x\wéhe mtraoculamnsﬁtlﬁé@léeci ar

| ens isasdl Hongvdew ¢le: fAtktaachiodt Berhtion, e inBaadnilarclehe dnsaetinig Hevich ffier ent
from theg Q&‘é Ql?ecﬂémmﬁeét%%ﬂé’ éﬂ@}gchﬁﬁt ﬁé"@%ﬁét eﬁére‘ﬁéﬂh Gbnd §li6% ?8& td'Be

i ntraoc ens erati.ons unging
t he oﬁsﬁa qddrgp ¢ lgfo?ftzﬁlar?qfﬁ%wcrﬁ% ﬁoﬂeﬂi %mtwulﬁﬁlepﬁétls Pf“"“’F’éﬁeéé%% t he
i nt r adeulgamekperéediorddmed uitts ndeybyvemeil fidq;mm tgpleughtlepeestiooalspdrtio®d it i nmes.

| nci dedlodh thercb s4185 PLESRE IheaARQH BNt 4. N same el ements as those in the
first enbodi nent aré denot ed by the sanme reference nunerals, and their

dupli cat e _descriptions are omtted. [0056] The int raocul ar | ens
msertp@ﬁ? device 40, as shown in Fig. 5, conprises a main body 41, an

oper ?t i onal MREdvegRven nﬁt}i@rr]k‘;%@&ldnﬁ@h&ﬁlt Speraddionng :vhmﬁ i€ & hédesigey B pli%ﬂge [ g is
constli | u en
JB&'B}?&?‘%&&H&& P%Ml%h% ﬁ%ﬁ tl‘feh%Erfibctulan&P li‘l%%rtl%ﬁ dbv1I;:'e,e 1 aﬂ%wg@ﬁ (;p%ratlo ?

pl ace per atT onal
porti @ﬁrteorb%l@kauéﬁaa%ﬁf Hetﬂétb&tﬁléawab% iPAgjtipmeso vzwéhe Pﬁ;eeh@h F%Immezate [tho57]

operational portion 3 at the same operable position as at the first operation. Therefore the
operator can more easily insert the intraocular lens 6 into an eye.

[0053]

Additionally, according to the present embodiment, the operational portion 3 is
provided on the other end 2a of the main body 2, and thus the operation of inserting the
intraocular lens 6 becomes easy, thus enabling the intraocular lens inserting device 1 to be
operated by one hand. Therefore, the operator can perform another operation by the other

hand during the inserting operation of the intraocular lens 6.

[0054]
In addition, according to the present embodiment, the operational portion 3 is biased
toward the backward direction by the coil spring 12, the operational portion 3 can be allowed

to return to the operable position more reliably.

[0055]
2. Second Embodiment
(1) Entire Structure

An intraccular lens inserting device 40 according to the present embodiment is
different from the device of the foregoing first embodiment which releases the intraccular lens
to the outside by performing the operations for plunging the operational portion into the main
body twice, in that it releases the intraocular lens to the outside by performing such
operations three times. Incidentally, in the present embodiment, the same elements as those
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The knock nechani sm 42 includes the plunger 10, a rod 43, the coil spring
12 biasing the plunger 10 toward the retracting or backward direction, and
engagi ng portions (described later) provided on an inner surface of the
mai n body 41. [0058] The rod 43 conprises a sliding body 20, a pair
of | ocking pieces 44 and a push-out shaft 22 provided on an other end of

t he slldlng bod A f|r co av porti 45 and a se

porti offt Wi W 8 “fﬁ‘ée %‘ggﬁf SW%ie‘g{fF‘P‘? SHmsHY ’ég"é@ ‘g‘re %ffg’\?ﬁﬁ’ed on
an |nnéﬂmspd@m0ﬁeamM@aU|ng end of each | ocking piece 44, while the
protrusion 25 is fornmed on an outer side thereof. [0059] On an

i nner nferential surface of the main body 41, there are provided, as

t he af ngald engagi ng ﬁPrtlons the fixing concave portion 30 for fixing
the rod 43, Bhe introcylayylenainsartingodarice 4Sors phawnan Biad. zomptisssck meyubaedyi ng

E:g(r)\ \ég? 4DQ1;nt dp@fhtfbaaf wmbzegta mdcngnéch@mbﬂlm&hér@yﬁﬂ&%% 5, Q.fndtl?ﬁ coRditdibd
| n Accor di Q. the r.egojL N
struct ﬁérévvh % gn a e% 'f)t ?he mtra%ulal frég rg gé?cg% tg ghS Cac‘f%flﬁ% %I I>(‘E<’|ang
concaveepwisei é‘ﬁu‘?}b bﬂanH@ %uwewéwahnoﬂ@nr%b@asaé@ foyt awp%%@e%lrfr}bﬂngf thece
appl i etindch hdvhanipmr4®t i onal portion 3 toward the forward direction at the
time the operational portion 3 is being plunged into the main body 41, the
pIungeg@%ﬁ and the rod 43 nove together in the forward direction while
conpre g the coil spring 12, as shown in Fig. 6a. [00611 At this
nmonent, the ‘Phakgek nkdhalitrwe indhelesthpplanggi 19, 4 Sod 48, boveilfspoing i bissing end

28a t om@rﬂuﬁg@ 1@&&%&3&&&@@ bihAbktasd mc@ioﬁgamn%agﬁg EBﬂi@nQ%s@:ﬂibefdhe
mai n bfg¥T ] f%o n1 e %}e%ﬁ£ gp Hg n .19 reachin e opher end 28b of
the sl %5‘W81 3 Pﬂé i G 1 hig- operatlonal portion 3 are

allowed to nmechanically stop at the push-out position. [00621 At
this tlowmg] while the rod 43 noves in the forward direction, the protrusion

rzrgl Ins bgldl 0\4,1\?9| nQS ﬁgo g hesh%ﬂntgﬁ%dﬁv %ula %E{rnog lgc%]nvgi 419&? gltsﬁl![ gus Lel%the

t owar dsltaﬁte2? REqvaded gy 0 P@?ﬁé&ti of she Pﬂédm@ hg YagQ/aﬁqur%goawg PAI'U‘[DO gnd a

second concave portion 46 with which the aforesaid convex portion engages are provided on an
inner side of a leading end of each locking piece 44, while the protrusion 25 is formed on an
outer side thereof.

f0059]

On an inner circumferential surface of the main body 41, there are provided, as the
aforesaid engaging portions, the fixing concave portion 30 for fixing the rod 43, a first
regulating convex portion 47 and a second regulating convex portion 48 for regulating the
backward movement of the rod 43.

[0060}
(2) Operations and Effects

~ According to the foregoing structure, when the engagement between the protrusion
25 and the fixing concave portion 30 of the main body 41 is released by an external force
applied to the operational portion 3 toward the forward direction at the time the operational
portion 3 is being plunged into the main body 41, the plunger 10 and the rod 43 move together
in the forward direction while compressing the coil spring 12, as shown in Fig. 6a.

[0061]

At this moment, the plunger 10 allows the stopper pin 19 to move from the one end
284 toward the other end 28b within the sliding hole 28 provided in the main body 41. Thus,
due to the stopper pin 19 reaching the other end 28b of the sliding hole 28, the plunger 10 and
the operational portion 3 are allowed to mechanically stop at the push-out position.
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Then, when the external force applied to the operational portion 3 is
rel eased, as shown in Fig. 6(b), the plunger 10 is allowed to nove in the
backward direction by the biasing force of the coil spring 12. At this

stage as well, the stopper pin 19 noves within the sliding hole 28 fromthe
ot her end 28b (push-out position) to the one end 28a in the plunger 10.
[ 00641 In this way, when the plunger 10 noves fromthe push-out

position toward the one end 28a, the push-out pieces 16, 16 nove between
i nsi ddo@#2]t he | ocking pieces 44 in the backward direction. On the other

hanfl the b%@‘%}‘i@rtzﬂn&%@ﬁ% 1‘8& ABNRoVeR G #Re foSwhiROMbaLieH, ﬁb’b‘%@tr&eﬁ& 25 is
protru

25 of |eces 44 e.fi ating
D AR BRT 1eFpm B ke B v a8 Gt B T el 00
t he cdhatetheplockingmidd@s dft th@wpu;s hi-E&mtn pivaed the inddemgdyedredtite thdehs r st
concav@vipitd £ 45 of the | ocking piece 44. In this manner, the plunger 10
and the operational portion 3 return to the operable position. [ 00651
Through the first operation described above, the rod 43 allows the | ens
cont acd@0 brtion 22a provided on the | eading end of the push-out shaft 22 to
abut on a ciThew i kdretieeedérmhhérapiprirt tpahé opérabangfpo-tien Bné reegdstiass | ens 6

bl aced |, L @@ he185n2x 1§ RRSERIGRRN sl PR LARBUL BY R 1 1 Lhe

formar ses the intraocu e lens
pl acerd¥st 0{) ﬁpf;m%é tMethis Ags &9 BRLJOf etopRergripddaeisa radhin e #18ieg op at
the t rhahaSJStfrm t]murthemnd&Sb[(ﬁ)m&im position) to Nexdne engl 28 onvbhe plulgey 1060, when
the operational portion 3 returned back to the operable position is plunged
again[gggf the main body 41, the plunger 10 and the . rod 43 are allowed to
move t0§& her in the forward direction, since the convex portions 18 of the
push-out pi é@élgis ¥6y, Wherntle Wnuggaydd mbveh frove tife push-cvbmesitien porard dheods of
the HQﬁKiZ&Q ﬂitaeﬁlﬂﬁl -Ad. pl%ﬁ@@ﬁ%l 16 move betwéerdt ﬁisﬂglsﬁfaﬂﬁ l&ﬂ{lﬂ@biecesthglrﬁﬁﬁ)@p?rh

pi n e n rabl e LoDy Lowar e. ot her
end zoptr i ieil0 gty A ARUERLE 3R bR RSN RRCT by 000 WO MRSl ' T
t he st8spdhe @F?ilqﬁgoriﬁe%ﬁ; ﬁ%gﬂet }ﬁ@leg Wéﬁice% A ezsaageowﬂilriéle sﬁfﬁiﬂr%g %igecozsex t he

pl unggortid 4md thd@atpedail cnal thpeittis keptItdpped ']]'l‘léﬁh(ﬂll@lcﬁlaiekfpoﬁ:kmpi%f thde

push- Qykp- Bﬁ% %ee% 139k Abed VA&O&%]ﬁr t concave r}ﬁm&mss t!hg?om Wi i&ee WAL @GS 43

noves in t or war ITection, I on 2 to overcone
the s&UgHEs %Eﬂ“&ﬁ‘i'-‘ ﬁ@%ﬁpedail?riﬂinf’%@n&rref\ir@ Praiwpﬁmie afflfm such a way
that the | ocking pieces 44 elastically deforns toward the inside with
respeq@x%p the Iens advancing axis A [00691 Then when t he

ext er nal e pl i o th per a | portio eased, as homn
on E o o o R g ek praa e MG R eet o ooR o Aot AR PER | on
by t h@ottmsiiilng)r@\@d@e) efdadingoind of phrd myh ot shxft Lhiosbat age cersumémnce vhe

St Opp€he @tﬁball_soﬂ_mu@a ofithdintradoBgas leng Isrigadaellﬁ tRScdri0qBel e BLhBY paskl 0d8b
(pus h_tﬂéj Entpf%%ﬁlta'r PdNs 81 Eh%efozgzv %’derppecg §1?‘ ’f‘hls E ueseg) lt engl%{'ao%&ar lens 6 to move

from the lens placement portion 7 to the transition portion 8 in sequence and to stop at the

transition portion 8.

[0066]

Next, as shown in Fig. 60, when the operational portion 3 returned back to the
operable position is plunged again into the main body 41, the plunger 10 and the rod 43 are
allowed to move together in the forward direction, since the convex portions 18 of the
push-out pieces 16, 16 are engaged with the first concave portions 45 of the locking pieces 44.

[0067]

At this stage as well, the stopper pin 19 of the plunger 10 moves from the operable
position toward the other end 28b within the sliding hole 28 provided in the main body 41.
Thus, when the stopper pin 19 reaches the other end 28h of the sliding hole 28, the plunger 10
and the operational portion 3 then mechanically stop at the push-out position again.
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[ 00701 In this way, when the operational portlon 3 noves fron1the
ot her end 28b (push-out position) toward the one end 28a, the push-out

pi eces 16, 16 nove inside of the | ocking pieces 44 in the backward
direction. On the other hand, the backward novenent of the rod 43 is

regul ated since the protrusions 25 of the |ocking pieces 44 engage with the
second regul ati ng convex portions 48 of the main body 41 and thus it is
kept stopped. Then, the convex portions 18 of the push-out pieces 16, 16
are engaged with the second concave portions 46 of the | ocking pieces 44.
In thlP ggnner, the plunger 10 and the operational portion 3 return to the
operable p tlon .agai 0 t.he second operation,

descri bed ab‘%’ilgl 8 ¢ P”g eﬁge 5‘?131 GhEoF Ty tgﬁsﬂ’ @QH’F"% oA ﬁloﬁrﬁ}sded on
t he | ealdineg teragexspme ke pagsind vagulathgf donPX nootiorn ¢ of the matortxdy Wlllan suelms 6

pl acedwhy %héi&h& MRk B idck sl 88 ofasfié0R defR ks iSRSt the M dd FitRNedhebiOolthe 161221 e 9
i n sequence._and to stop at the predeterm ned position. According to the :

presenii NI oTo e Il the intraocular lens inserting device 40 allows the
| ens cont act portlon 22a to stop once when the intraocular lens 6 is passed
t hr ougfpotéle nozzle 9. 100721 Next, as shown in Fig. 6(e), when the

ggglr ﬁt : ﬁ?g' t 'u%'én%hé %&éﬂ&ﬁ‘%ﬂ%%gh&’d EJ*%O%%F;&POBS ﬁ&%io% df? Qf I!eﬁeaBé&’ nged

F Ur t hePhopie ipiae: f%gf})mﬁmhmgﬁé 49 sl 0W§11 BT the Ry apdArpdion byghe iagize
push- oftkcepif e soillprinkol 2a Ae thein geage diswrdllh thehedogee pitd1 ¢ aneaveithar the aliding6 of
the | Oﬁ(h% 2] frBhletﬁlg%t}ﬂﬁl end 98Y Bhush-out pomtgf% td é?x'e%gf ERO8sAR (Weblunghbihfy. St opper

pin 19 o plunger 10 noves fromthe operable position toward the other
end 28b vvlthl n the sliding hole 28 provided in the main body 41. Thus,
when t 987¢lt opper pin 19 reaches the other end 28b of the sliding hole 28

the pl unger Illothmda;,t %eﬁl@l@ééﬁe‘r@ﬂ'@lal péartfoh@&n&eamﬁl ﬂﬁ(‘dﬂﬁéﬂ &Rldsy Stdodt the
push- out . t.hi.r.d ogeratl on

Lt O
DUt OBk RS b und B e, e Suf P 40 BRI R R
posi ti axeochhgaﬁiadlﬁe%l@ayomhagaien Jhappethg bapkwpird mevgmenp pf ﬂ@l wedstkist he
intr aOfdghBtlted §n& the 'fpﬁoti'xhﬁnﬁl%&if diee oelang blreesNaZanlogeOwith @0’ &kond regulatinkhe

| nt r aogul,ar %Ar‘agﬁs &e{!&%& hﬂm béits z.gleanﬁ({hﬁg &Qé gl Iﬁgtotroge& %eﬂr&%%%veﬁgﬁﬁ%r{éem

conpri ses t aut ona turnin he opérati onal
porti off 8t threPutlyitidesspdRh, dbiare ﬁég&iﬁ?flr"&&‘bﬁllleaﬁecf”é‘MOWaY% PP¥ong &
posi t i brking hecef 4f én thib masinpn $ké plluegérol lentil the @pétatosdpertadif &tettuastct hre

f Or eQOiAgaifié pSbtiGIRag ment

00711

Through the second operation described above, the rod 43 allows the lens contact
portion 22a provided on the leading end of the push-out shaft 22 to move the intraoccular lens
6 placed inside the cartridge 5 from the transition portion 8 to the nozzle 9 in sequence and to
stop at the predetermined position. According to the present embodiment, the intraocular lens
inserting device 40 allows the lens contact portion 22a to stop once when the intraccular lens
6 is passed through the nozzle 9.

[oo72]

Next, as shown in Fig. 6(e), when the operational portion 3 returned back to the
operable position is plunged again into the main body 41, the plunger 10 allows the rod 43 to
move further in the forward direction, since the convex portions 18 of the push-out pieces 16,
16 are engaged with the second concave portions 46 of the locking pieces 44.

[0073]
At this stage as well, the stopper pin 19 of the plunger 10 moves from the operable
position toward the other end 28b within the sliding hole 28 provided in the main body 41.
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[ 00761 Further, according to the present enbodi nent, the
intraocular lens inserting device 40 is constituted so as to rel ease the
intraocular lens 6 to the outside by pushing out the operational portion 3
in the forward direction three tinmes. Accordingly, the travel distance of
the operational portion 3 can be reduced further, whereby the operator can
easily,_adju e travel distance of the | ocul ar lens 6. [0Q077]

Furt hed Hbp& %EPH eiPRRL BRI Faras e BT %rﬁ’dz%itheos Liding holenddh theapfunets ¥ the
sl i di ngndtheop2Bytionalportitth@ themawedhhihieglly singet e pukk-ost m@ém. pin 19, is
shortened, so that the distance fromthe one end 28a of the main body 41 to
t he opﬁjr%jsonal portion 3 at the origin is also shortened. Therefore, when
the le g? of the main body 41 and the push-out shaft 22 of the rod 43 are
unchanged, the thintwawdbioagh |thastbirdseperatnep deplegingOtheapdsaticomoirtied 3

bec ausaethhﬁdvmk &0 kRNGEhak1b %BQ‘ﬁlfm @@a the nshiRhb@ned agilﬁomlp&.h -olishgft 22

Enbodl ns |.nserting device according to the
presen ear‘rﬁs gle mtrtmcélltl.'aflfleenrss rom a‘ﬁldeefrom h(%nr?g ll ﬁt raocul ar | ens inserting

device of the first enbodinment in that the insertion tube conprises an
i nsert [oog5k ubul ar portion. Incidentally, with the respect to the sanme

structures er?hhé 'lxgt {a(%{xf‘agol%lﬂg 1§§e§~{{lﬁ%%€ﬁe @hgccﬁfdil‘gg rt? d;g%gi}‘é&n@ %ﬁi{n&ﬁt

given to th el r descriptions are
i nt r aoBARRRHsep e kppck mechgnisay idcaomabisilly retupnige the cational partiel B body

51, t hepcopde & pwihalut pler intrancudaralags ¢ trethie ppediblepobision SkhedeforEh 1msmbﬂmdy 51

I's proé{d}fi&@ b E&ln@@fféc%@{hte'f% SitP ek @lenfiRiiieaB 52 into which the intraocul ar
lens 6 is placed in advance. % intraocular lens inserting device 50 is a

pre-1 oaded typed one which is fixed in a casing 53, and transported after
bei ng @Q&ﬁ]aged with the intraocular |lens 6 being | oaded therein. [0080]

gzef mai n bOdﬁuftﬁeﬂ ﬁcc@fd@r\(é thedle %Treslehﬁtlerhﬁéiﬁin@ﬂt emln\eéau)bmamegg E:&@M@ﬁaev@&rt I on

or ttac e insenting,tubular rti n of .th

fect ang[l?illﬂs coh. rskéglge:% 5O SS o) Felef;}se%he 1niira(])(1u.laq'qelt1%§ Q((): zlr%% rg)u’c?ﬂ} deeab [tB](]J%li g Fout the
operatmnal portion 3'in the forward direction three times. Accordmgly, the ravel distance of

the operational portion 3 can be reduced further, whereby the operator can easily adjust the

travel distance of the intraocular lens 6.

[0077]

Furthermore, the distance from the one end 28a to the other end 28b of the sliding
hole 28, i.e., the travelling range of the stopper pin 19, is shortened, so that the distance from
the one end 28a of the main body 41 to the operational portion 3 at the origin is also shortened.
Therefore, when the lengths of the main body 41 and the push-out shaft 22 of the rod 43 are -
unchanged, the intraccular lens inserting device 40 can be downsized because the whole

length thereof can be shortened.

[0078]
3. Third Embodiment

The intraocular lens inserting device according to the present embodiment differs
from the foregoing intraocular lens inserting device of the first embodiment in that the
insertion tube comprises an inserting tubular portion. Incidentally, with the respect to the
same structures as the foregoing structures, the same reference numbers are given to them

and their descriptions are omitted.

[oo79]

An intraocular lens inserting device 50 shown in Fig. 7 comprises a main body 51, the
operational portion 3 and the knock mechanism 4. The main body 51 is provided with an
inserting tubular portion 52 into which the intraccular lens 6 is placed in advance. The
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The inserting tubular portion 52 is provided with the | ens pl acenent
portion 7, the transition portion 8 and the nozzle 9 in sequence along the
| ens advancing axis A. The inserting tubular portion 52 is integrated with
the main body 51 with the intraocular |lens 6 being placed therein

bef orehand. The inserting tubular portion 52 is structured such that the
intragcular_ lens 6 placed on_the I ens placenent portion 7_is pushed out by.
the roégfraccuiay lenq Biprting devies 38dup are l%ﬁ%d tyPed opa Fughy i fxef én Péﬂ%‘nﬁl%emant
por t i eand Iranspotghaften deing anclkdged withaht idmoBulanhes @lheirtgHeadedtthaenul ar | ens 6
is folded small to be able to be released fromthe nozzle 9 to the outside
wth E(Sbegg;nt raocul ar lens 6 being folded snmall. The inserting tubul ar

porti is attached, at its base end, to the attachnment portion 54 of -
t he mai n bode Ziaimbdds 51 iswreyded atlits Aerdavd ¢rtsl withG&2ttachment pordiondridiong t o
t he f@'ﬁtﬁ@lﬂh@&h&hh&b@hﬂé Sub@ar SBAWY b9 ifdtlad 8F thdQedtitd AAC HcalizeRSe B an be
rel ease?%lt11 E?}ée a(%k%tdSl de by perform ng the operation twice like in as the
first "&bodp rEht? ®addi ti on, the operational portion 3 can be
automatical ly retur ned to the operable position by the knock nechani sm 4
duri ngogghe operation. [0083] The intraocular lens inserting device

50, accor di ngut gu ke PRASRN BIOR ISAL AOIRERSES 140G KARGK: PRENAT, S ¢ 1o

automaticall'y ret (? por I'on out the
i nt r abEmsHion] ipEos 8 3¢ Hee spelaBlia fausRee olonerHy lopg redvanding prg r%fo'gb? ar
| ens imeetitg hduthe\poctdonbEP Bantegedted wetht the nsdnbodyf 5 kedthade titadocalar tidres 6

Tﬁ[ ?ggglﬁ pﬁéc’é&q;h&émg)gfomtnd i‘fg@ﬁﬁérmng t%lbulﬁr E&?l&ﬂ%?@é t I%ﬁg.{nq{ ﬂﬁttbﬂe the
oss S blag e R B oR i B oo R AT Bt S %afd'iwn egpd {hto allow

i nt r adleadndraot@asleds 6 to pdse froar the lageldemantrehiorehthrohgh Hhe toasitiondgetién t o t he
ma![ n lBOQMel%E{ t@lﬁtlam%ﬂgng@% fSM@&l%ﬁMH t§9@ hhato B ﬁél@dé@&fr@ﬁl thaneiAdg ¢4 he h
intra nserting.device. reas ver, e
|t v agip @b 81 RIBH G- B or R sy £ GRSk o bR B

i s preéttethed, akitabaiespdsiaphe atpchreentwerting dhed tgairrwnbbw Hhand igentegtatedbeul ar

| ens @hawdithhe i nserting tubular portion 52 only once. Therefore, a risk of
i nfection di sease can be dramatically decreased. [0086]

Additionally, the intraocular |ens inserting device 50 according to the

preset[aq 3 odinment is fixed in the casing 53 and packed, thereby
pr ohi bi t i ngAtdvedipk toherforbBoihig strudiera)gs slimswpiadtigd, yhepintiagadai land Gead be war d

di r ectliofsed Y LRI Rge B BEASEAL dhd bt atRi fvAld B inl £ARE First embodiment. In

addition, the operational portion 3 can be automatically returned to the operable position by

the knock mechanism 4 during the operation.

[0083]

The intraccular lens inserting device 50 according to the present embodiment
comprises the knock mechanism 4 for automatically returning the operational portion 3
operable to push out the intraocular lens 6 to the operable position. Therefore, the intraocular
leng ingerting device 50 can achieve the same effect as that of the foregoing first embodiment.

[0084]

Furthermore, according to the intraocular lens inserting device 50 of the present
embodiment, it is possible to eliminate the needs for such works as loading of the intraocular
lens 6 in the cartridge 5, attachment of the cartridge 5 to the main body 51, ete. during the
surgery, so that mistakes of handling the intraocular lens inserting device 50 can be
decreased.

[0085]
Moreover, the intraccular lens inserting device 50 according to the present
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InC|dentaIIy, although t he explanatlon has been given of the case mhere the
intraocular lens 6 is released to the outside by the operation plunging the
operational portion 3 forward twice, the invention is not [imted thereto,
but the intraocular lens 6 nay be rel eased to the outside by the operation
pl ungi ng the operati onal portion 3 forward three tines Iike in the
foregoi ng second enbodi nent. [QQ88] 4.  her Enbaqdi nent In the
f or egoP HBCLMBRIF RENIded 28 PRGElE P teaR Briam Hts BRIDHSLY Bbethe Jittacsulsr langé case
wher e and tlesipsaiog itondar sativade wiy amcel Therefosd) apeskpel ipfatioc diseasetcantbee | ens
advancyRgnAxhBy i&r&dsb€ul ar, the invention is not limted to these cases,
and the cross-sectional surface may be ellipse or polygon such as
rectangular. In this case, the sane shape corresponding to the inner shape
of thel0g8%ln body may be chosen and applied to the shapes of other nenbers

of the knockadqmeh@diys fhe tlma@mas» Eﬁ@lmnea&uh@eaepicumac@ﬁqngne ﬁltel ghcRgntbody
of the I’E)) dlantt ﬁgflxed in tﬁle ca\llﬁllré% %Q aﬁd glge% ﬁ%re 1011{{)‘191:21%%3:&(3 ]?Zﬂ?t lon has

been glven 0 RAOCK e Iunger
10 i ntb@nevaﬁmt@ﬂymh@ge%e? ﬁteufwrdﬁe\e@tilcerdusmgttheshoe@eepd tramép@réaﬂmrs pring
12 as a biasing neans biasing the plunger 10 toward the retreating or
backmaﬁﬁ ﬂlrectlon and the engaging portions provided on the inner surface
of the mai'n body 2. The invention, however, is not linited thereto. As it

woul d suf fi c@cideniglz Ritbeughnthan gisplanataon: das hvenn@iv e & | e r @perwharpethe
oper at inbrxatulpolens 61is Bldased tocthe petsalel ky thespdraton pluhgingwbd egrra@dnak poctiond may

ﬂ] lel Ir étg fm&@%qégﬂg%m;gﬁaﬂ% mtmzﬁﬁlhteasth@re%%%@%trgsc%ﬁrl lend @ fﬁgg'sbte'r ?Rg
el st g BEGREHE 1, the YRSt B Lt or B0y Porton 3 Togiig futde
foregoﬂn@sehbudwﬁénﬁ&nnwmmexbwahahmemthas been given of the exanple where
t he operation pl ungi ng the operational portion 3 forward is perforned two
or thr |nes to release the intraocular lens to the outside. The

i nvent however, is not limted thereto, and the operation may be
perforﬁéﬂﬁPbEFmO¢FVéﬁbr nore times because it would suffice if the

oper ati ons &l thw foérdagoing emdbdiarats, plthbughnthd ekplafsticnkds Kah|givehadfuhé cd t he

oper ab&ﬁeﬂ%%ﬁ&és ctlJngpgli]r%ace 1f an f11nne|r Qhﬁ}na%qtrﬁ%nﬁgtﬁllﬂ %ﬁ@ﬂe@'s qg@én%mga}ﬂus is .

expl anati on een given_ o |'ens cont act rtron 1 s

br ough‘i“‘i“?‘ﬁroth& Iﬁﬁ%f}t’coi“dﬁ gt BW‘&?éeta thessrhagsse 2RG 7BY erofiesstippad SPFfP?eaB'@éilb&r | ens
i s rel dipdripolyghreswwhias retbakguldhbn tyixecaat,itbasper floporearésponding tdiheénpdrmes.

ggret : NVERE 'o@@heaHﬁYiFM&‘dr » mh bQQEoA;h@I{%?&%bg?l@@%@ﬂ% sé@g@s Bf‘@thlef*ﬁ%;rg)gfﬁ rrg%ﬂ;[em o
t hr eeolfril ggséleg}(g I’Ffﬁttﬁif I"i"elstbr‘?§¥8 ti’ﬁlp meeppnd fh ElggﬂoéW’(}hFe? ased into the

eye by its shape recovery ability comng fromthe elastic force of the
i nt r aopukalr Iens itself even after the forward noverment of the rod stops.

100921 e fore enbadi,me expl.anatjjon has be n glven
of the case Iv%tge @or%,%om e G O%taf an exl%lanaq:mn hasrfaeen glvan 0% !:he e exaLlip ﬁ o

nove bi&e llmaﬁﬁmfeehetmﬁnpércamperse% fé’letptluenaeé A8 let@@eﬁei wghékﬁf §per=rﬁensil mvetmri BN,
howev ethe rbd 11 @he tdildpiiag 12hendiigsingndaididaopetiatjlengl 10aswadrthévstrd@ing

provi dgd, 30w 2% &19ec98%fa24dethk%ng£)%ﬁg ggﬁ%n@?govgtﬁeﬁtolﬁ et rﬂ?x?é}déui? L@Ef fh@ r%!{&% | e”S

advanC|ng ax| S. case erationa I ov]
exanpl B9 gh Theeinvaptieny howexer, i¢ ot mHEﬁ dntheEder, gafc WOPWaﬁ‘lfiﬁPe htﬁ LA the

push- omtchposint 4 oan awtosaticallyeretdinrtbe bp@ntivid@odidnhetonthe ppdoatie p(obxexnﬂ, the
adva”%%aﬁlcﬁﬁﬁﬁdcﬁﬂj) m@?‘i'at{“éé ahb@ieP khSimbdhadRnP M@ asdh heehiAM1 PWAYL.fom t he
mai n bq%y Q{%ﬁ tln directio %
tic e 1e urm g means is not limited to the coil spring, but a plate spring, elastic
rubber, or the like may also be used.

[0090]

In the foregoing embodiments, an explanation has been given of the example where
the operation plunging the operational portion 3 forward is performed two or three times to
release the intraocular lens to the outside. The invention, however, is not limited thereto, and
the operation may be performed four, five or more times because it would suffice if the
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[ 00931 In the foregoi ng enbodi ments, an expl anati on has been given
of the case where the transmtting portion is the plunger. The invention,
however, is not limted thereto, and the transmtting portion may be a link
mechani sm a cam nmechanismor the like to thereby transmt the force
applied to the operational portion to the lens contact portion. [00941
In the foregoi ng enbodi nents, an expl anation has been given of the case
wher e ®HEIRE é]rl‘f"f Fhs pemstionrl Rostien & ke vumwAticRY rehan et wrEblRMEIWor t i on.
The invention, however, is not limted thereto, and the inserting tubul ar
por ti qiodids onIy to conprise the transition portion and the nozzle, and
thus, in this t he Ieg_ g}aceneniaport on na be %ylded on the main
He!

body. [009517¢ & Tordgoing fapl 60 4R nﬁiﬂ@% ¢ b &iKe FESOEP B ed t o
var i olsnstopptst pértiomistaoeghtantolagnsitiongeotrideg foew tlxemzzldivdeh obethtrdoonlar

' ﬁé arzrgllglsgg ?%lggdéﬁ%% &mg&@r@ @E@ofeagm eé\f]btpllnb& @ﬁ gﬁfgﬁhh@@tﬂgwﬁmn
a nex e
D001 d5uBes St HERRRIRS RIS FAE IS (Rt borPRassaed Bt SR AP
Pat entth‘Aﬁp‘PllaélaIHl@ Remferied ctatol emthbes meszsmzchmﬂwn@tr}lagdwebés Waasx beristeady Pat ent
Appl i Gallehs¥d fblth€ ayd 0 D sBG3- ARdADRS . ab{tRi Bing from the elksti®fortd1lof @apgul ar
I ens hR&S{&ia{}qe %Yéeﬁgvé}%’fté}gahé?or%ed Ablanal oP etrlot?ﬁtohg be pressed to push

out an raocu ns, conpri i’chani sm for all ow ng
sai d pressed operational portion to automati cal ly return to a position
wher e [8@2l operational portion is operable. - 2. The intraocul ar |ens

I nserting deyiferAcMHeUnibdabfedl, 3&1{% ianfa\lri[aﬁ &t b&&”&l@éébﬂﬂe c@selvﬂpée Gpot act

portion f out t intra ting
porti SRemgpnil bEER | tpgd deg, sp 28 & Rs gotf’cf%ovadﬂ&ﬁk éadtf%f@&ﬁ@aﬁ@r%ﬁ A%l
por t i edvancisaaxis.| Bresingenticac howeret,i ismot limited thewto, iamd evht ioperatiipd Hootion

rel eatsmgbéﬂodldbmga Q@&lﬂe%lé ﬁnﬁomfaﬁfan@ lfért}bye@@hdlcd@% SO MAGIVRRGAL ON to
an out si ere

oans sy T DS, o BRI R b BRERRR T SBismie o e ) BRE b
i nt r adb@main b@h{ssucb t mlmyelwertqu susleentqesition in e iparsiiveetion tosrard 4hel | ens
cont aGghaip®ody QensddrahEn®Usbitidg) abd hhdthel oM@ ACHH Bilitel @RSctiocANvay from the

main body (retreating direction).

[0093]

In the foregoing embodiments, an explanation has been given of the case where the
transmitting portion is the plunger. The invention, however, is not limited thereto, and the
transmitting portion may be a link mechanism, a cam mechanism or the like to thereby
transmit the force applied to the operational portion to the lens contact portion.

[0094]

In the foregoing embodiments, an explanation has been given of the case where the
inserting tubular portion comprises the lens placement portion. The invention, however, is not
limited thereto, and the inserting tubular portion has only to comprise the transition portion
and the nozzle, and thus, in this case, the lens placement portion may be provided on the
main body.

[0095]

Incidentally, the present invention may be applied to various types of intraocular
lens inserting devices, disclosed, for example, in Japanese Unexamined Patent Application
Publication No0.2008-521535, Japanese Unexamined Patent Application Publication No.
2001-502563, German Patent Publication No. 4110278, Japanese Unexamined Patent
Application Publication No.H04-212350 and Japanese Unexamined Patent Application
Publication No.S63-197453.
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a returning neans for allow ng said operational portion to return to a
position where said operational portion is operable, with said | ens contact.
portion being tenporarily stopped by said stopping neans. 3. The

i ntraocul ar lens inserting device according to claim1l1, further conprising
a main body for fixing said insertion tube in a position anterior thereto,
wherein said operational portion is provided in a position posterior to

sai d ngﬁﬂnﬁody. 4. The intraocular |lens inserting device according
to claim?2, further conprising a main body for fixing said insertion tube

in a position o &kiQlubpflifsertigd@ie %ng%@eaé)@}étmh pBRlohi BBl S
provided in a oiltlon.gosterlor to said nain body. 5. The

i nt r aoBFASERd Toe‘ﬂ? iOHE 8RO 1eBs LORBIHINEY to claim 1, wherein said

i ntraocul ar hehsotks weckamsme| dad tNgpengn swhl chreswidd dpetataoel| pertloanstoi s set

bef or ehaR@matically returtbto o P&sititd wARFLEAN op&RBIchMSrtibR T GRYAINE according to
claim?2, wherein said returning neans is a coil spring for biasing said

oper ati onal Eortign toward a retreating direction. 7. The
i ntraocul ar Perddiejingaeculayledevisertingdeyieti asgordingioalaimml, fthergompyising:
st oppi ng neagferdlcb@ist s@itidnlfensudond agt theehfraduliOlesfop at | east once when
sai d i ntraocyl %nérﬁﬂangaﬁcfrﬁi%nt oW s AR tn3S b Ce b "RE&! GpBLiQY ! dedat 2
| eadi ng end of said InSetrtion tube.
operational portion to said lens contact portion;

an insertion tube for releasing said intraocular lens pushed out by said lens
contact portion to an outside,

wherein said knock mechanism comprises:

a stopping means for temporarily stopping said lens contact portion before the
intraocular lens is completely released out to the outside after said lens contact portion
starts pushing out the intraccular lens; and

a returning means for allowing said operational portion to return to a position
where said operational portion is operable, with said lens contact portion being

temporarily stopped by said stopping means.

3. The intraccular lens inserting device according to claim 1, further comprising
a main body for fixing said insertion tube in a position anterior thereto,

wherein said operational portion is provided in a position posterior to said main
body.

4. The intraocular lens inserting device according to claim 2, further comprising
a main body for fixing said insertion tube in a position anterior thereto,

wherein said operational portion is provided in a position posterior to said main
body. .
5. The intraocular lens inserting device according to claim 1, wherein said
intraocular lens is of a preload type in which said intraocular lens is set beforchand.

6. The intraocular lens inserting device according to claim 2, wherein said
returning means is a coil spring for biasing said operational portion toward a retreating

direction.

7. The intraocular lens inserting'device according to claim 2, wherein said
stopping means allows said lens contact portion to stop at least once when said
intraocular lens passes through an inside of a nozzle provided at a leading end of said
insertion tube.
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