DESCRI PTION Title of Inventionl NTRAOCULAR 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 prevailing, an intraocular |ens avail able
for being inserted froma small incision, nanely a fol dable intraocul ar

| ens made of a soft material such as silicone, soft acrylic, or hydrogel,
has been devel oped and used w del yPEFCRIPTIRINCaAl practice with an aimto
reduce postapef hivértien ast i grMATRAOTHMAR LENSIHEERTING DEVIGE | nvasi ve surgery.

[ 0003] r[\echmcmemhe ot her hand, there have al so been devel oped a variety
of intraoc Iens i nserting deV| ces as a surgical instrurrent for
inserting suc f dable i ntraocul] ar lens into an ey an even smal | er

e
i nci si on. Accor difig"t%6™s H¢H A PAEE P 41" Pé‘ﬁ%““*ahéeélftlﬁ%fmée V&=, o) ded
i ntraocul ainsP¥ing ag rapwlaydernanio sy ertiakic oyeaihatdye vidsrestighcaif b BRrpRY o
cyl i ndri calphaliser in orfrpoivt howgry.t her eby all owi ng the intraocular Iens to be
inserted into an eye froma substantially smaller incision conpared to
usi ng conv%ggﬂgpmhAget hods which use a pair of tweezers to insert an
i ntraocul ar, gns into an eye. | 00041 Such intraocul ar |ens
inserting éew ces are classified broadly into two t 8‘&% one is a screwed

type (screwin typlye dte ‘&W@FOeF’é‘lséﬁcan thetli 816"%/‘ gy miraccular lengp, o
push-in typ@mhbhénémmyp@M@ﬁﬁmmq$m$h@@ﬂwanmw%m%C$MQ@F4®ﬂ§baévFE@dQﬁ whi ch
an oper at ora spft esseial aoh opelicatd, arfiadcrypiaror hghogel hdstheedevilged agaisabwidaly

resi stance ;g Ukdicad fradtice it dnOHmE LARENp RBpdritive AQEHMaBEm BN SeaBRAGN Ty NNET
wal I of a %{Ja%ﬂgédlge@ insertion portion, and the pressure applied at that
time is transterred to the intraocul ar Iens t her eby advanci ng the

i ntraocul ar_ | ens (For exanple, see Patent Documents 1, 2 and 3). According
to these pd rn type intraocular |ens inserting devices, operation for
inserting the inPr&wcetharhandnthejeshagé pigh deearddvehsd piyRdetpiof kntxsplandend. Thus,
t he push-i rindeyipe; devites 20 € Wirgical lheshSmie fister inbeRtghgdei falgabitaistridiglaadmaintoage t hat

an oper at Oley€ @FmPAT vBk BhARPLNRIonO RN s\htibtkicShnRE: DEdIERe fanek, duri ng
the inserti fglﬁe&) EE&Lllap Bﬁs (93 bg g%ﬁgﬁ E‘&Gmﬂ%ﬂ gye thltagg}py&lbulhpcyh%fl%all 1H§e{t?091(:u' ar

| ens insertin

Gifficult (5 EBners %‘HWB‘SZP%‘P? gl fspedtve igorioah ML Rl
oper at i onal S"det ingipiobhevpad to Heing sEvartipnaliag qdeﬁtﬁbélSét ﬁéali‘ ﬁt" et ¥r | ens

insert an intraocular lens into an eye.

(00041
Such intraoccular 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 i1s one type of an intraccular 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 intraccular lens, thereby advancing the
intraocular lens (For example; see Patent Documents 1, 2 and 3). According to these push-in
type intraoccular lens inserting devices, operation for inserting the intraocular lens is simple
and possible with one hand. Thus, the push-in type intraocular lens inserting device has the
advantage that an operator can perform another operation with his/her other hand during the
insertion 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
generally the thinnest part of the cylindrical insertion portion the

i ntraocul ar | ens passes through, a load applied to the intraocul ar |ens
beconmes | arge when a high-degree thick intraocular lens is released from
the nozzle or when an inner dianeter of a nozzle is nade snmaller in order
to match afswaiivdile kevping tlerbalantplstweemtlierigetivw ofttheinpewsiablend withetde trwat  t he

i ntraocul akvall @nshd1@yindieall BXPEC badby ab&lRagethtibinl pramreyktl:opthesmeby damage
an ocul ar E)bl%l%lgq?uwhel since aA%leé);gwﬁdeﬁ%QMadri RGd bfrﬁflé ﬁ‘l@ﬁbﬂ“ﬁlﬂ lelngﬂﬁelhﬁkser ting

device, t h%e\;lc%l nglall?% Vi\,’}nim es H‘B 1t Qtl l}‘lln rndl?crsli 1n£n%é10n ﬁﬁg@ﬁ the 13Ea&hla9{en§ o that

bet ween a

provi ded a?a%ﬁ% @H aﬁﬁ@“ﬁg m??“?b?ﬁgﬁﬁmwfﬁ Hﬁ Fﬁgwﬁﬁghger or
a rod for puishivy lewsts %@Sffdnfwna wtoggle drathen ax swer Hameter qfemw%mwéq ng

di recti on, sihibrebyordedvampiteiga tshelldirnineiaoc thar lehdinps to( e rpogsitdlivipl ¢hatgbe Pat ent
Docunent 4)int1'a6&ﬁ£lﬂ@ﬁsﬁl&y%Quﬁe'ﬂ@a’i@d@@él@é@ﬁnﬁoﬁﬁ@eh@%é@@ﬁdﬂnﬁ@e 40 8ad tiser t i ng
devi ces, travel distance of the plunger or rod can be easily controlled,
and t hus |t ﬁgﬁ the advantage of being able to prevent the intraocular |ens
from bei ng u xpectedly released into an eye even in the case that a | oad
appl i ed when t hels it PEBEHPAFYPE @ifEopHylaes flﬁrﬁmﬁgfif‘%eﬁhﬁbﬂ%"a PBRERMES | ar ge,
such as whemgtreand maimbrdy lisayimilane that bitweentdynelk sapt dudad fepale tiren 2hd 2x el eased,
or the nozab@aii@al @rimcrividel avame andsstahd piingbrinetatdi, se dving Ba pluhgrot her
hand, the sCf@WEdpdsRE obtHeARGAARr 1BNSoW& ehd ichdadl@NdinGedif-eEHAl BRgeby he

I nserting %H@Jn%g QR ﬂlﬁa&ﬁlali’% E‘Pif]o%gaﬁ{\ﬁlé Qecﬁﬁété‘nt NRARESent Qﬁ%&)m bhRLe are

ggﬂg:; 23 E gglzeﬁacp %r Lgﬁml’;la%cuf%/ rljeéls Ilfh%lsin%gliﬂlce? tllaveﬁ %Ence 0? rﬁ‘ﬁﬁun&er OrI]‘tICI; caﬁ;b% ent
Document 1:easilyganeded. @ﬂ%%ﬁfﬁd@ﬂ%&é@%ﬂgfe@f&ew@a{ﬂﬁ WrF’(‘fﬁg ﬁheattiaawlwéens

2000- 51648 7rdrakednret unPrsetpdin rel@sed Jajganeseevdn extériase thaPa te@d srpijep Whemth on
Publ i cat i onniNecul20B3: phd<d 8Q ol ttnbozido Battdatlargs, suk paRbdsethiexadiilreas Pat ent

Appl i cat i ongfUblihiciat iR Netion2QQdiz30d 12 6nPRd-00ts AsUNMBMavéa hARANESE
Unexam nedpf @P{Rﬁ%&t Omlokhcé?‘%%mc&nt PQQ‘L‘JU c&lqg'}}eolgtl%gliﬂatj_' dgsg %Zlev%e%gnjlu%%y{hg Of the

| nvention 0
proposed a 'h¥t HELPPRE R stﬁpﬁlfmérﬁﬁ A Of]%h"l?gﬁd‘“ ]P‘Fé AS Cf”bcelrnégli‘fgén 't he
di fficul ti e®ejaHoredierdsyies Wgoweﬁéowéﬁfawrlﬁﬁfaponpw@ééwé Puthdp SPAIFEEUEE a

probl em wi tlmstihertpyshvri¢en t ype i ntraocul ar | ens inserting devices (Japanese
Unexam ned Patent Application Publication No. 2000-516487). This is an

attenpt to lﬁ@é‘n% Dodun NS U%ﬁl}s\é U%@éh%edtﬁteﬁ%ﬁ&hoﬂ NG LORBH ﬁB 12058 1sgressur e of
the operati IQQ nt ])[88{“'1[9}19@ Jargﬁéln%sh%nez%mlneﬁ%%% {1#8 icabion %u }]ma}{mn 0. 2%&3 ﬁquf{% nSt the

oper at i onal pre sur re si ve
force of thet'&p ﬁ'@"eah%j R e L R P‘é&@ 4 he
oper at i onal Paseré egnment Edanrpnpe Unpraguingd FesachyrlietipsBeplicationdydt11-50¢3680es not
suffice yet for an operator to have full control of the operational
pressure, BiRgohNRNE e IHRANorOPerators still use the screwed type intraocul ar
I ens insertpng.deyVisLitdaf mbaReiochess need for controlling the operational
pressure, “)l ugh the operation thereof is rather conplicated. [0008]

I n view of e probl em above, it is, therefore, an object of the present

i nvention to provhee SHoRoat apetry it {shdeer 15 1E! gt Peansdh ARt dean

oper at or t odiéslties/incerttotlpe thdywpergparadticemed rqgragedirser wpblermwith pleerrash mnal
portion. MeagRsinti@ochil kes hhetiky @bkeid pe8O)nexamined 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,
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The invention according to a first aspect of the present invention is an
intraocular lens inserting device having an operational portion to be
pressed to push out an intraocular |ens, characterized in conprising:

a knock nmechanism for allow ng 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
pr esent invention is characterized in further conprising' a lens contact
portion for %hl ngnout t he i ntraocul ar ransmtting portion
for transnmit BX PBYRASY® e t%?piﬁllewé’dLYlfeo‘n‘é%?F‘&a’o]ﬁlégr%&ter%‘ﬁ&F""Cﬁd tion to

sai d | ens cdiitdactss pedt poppntrolling thegepefatigemt tiesnret deudiothe pskaas ithreot & d
i ntraocul ar idagnscoppished. out by said | ens contact portion to an outside,
wherein said knock mechani sm conpri ses: a stopping nmeans for

tenmporarily gtq@ppi ng said I ens contact portion before the intraocul ar |ens
is conpletely rel gased out to the outside after said | ens contact portion
starts pushing oull?%%o‘ﬁ??%gfﬁﬁﬁwmreﬁ%tm&ﬁﬁea“d”%t&”ﬁeﬁﬁﬁﬁrﬁﬁ“W@%ﬁé f or

al | owi ng sai #ovffermiitnallarplert inserting degteumnbling aa Pewior i tonasih aperos dhd

oper ati onal @erdtipehpiesuapétiabbeatimiat fortscdi d | ens contact portion being
tenporarily stopped by said stopping neans. food The i nvention

according to X&ﬁ&bﬁQQBiﬂH&&Q aspects of the present invention is
characteri ze {)gﬁr further conprising: a main body for fixing said insertion
tube in a poSition anterior thereto, wherein said operational portion is
provided in a posil‘{lq @ﬁﬁ%@g@pﬁdg}g tgéﬁg&é'a@pemf e present invention is an intraocular

lens inserting device having an operationsl 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 comprising:

a lens contact portion for pushing out the intraccular 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 intraccular lens pushed out by said lens
contact porfion 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 intraoccular lens; and

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

foo11)
The invention according to third and fﬂurth 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}



body. [0012] The invention 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 Iens is set beforehan.d [00131

The invention according to a sixth aspect of the present invention is
characterized in that said returning nmeans is a coil spring for biasing
sai d operational portion toward a backward direction. [00141 ~ The

i nvention according to a sevenith aspect of the present invention is _
characterized in that said stopping neans allows said | ens contact portion
to stop at |east OHERVHHEA a%“&TdeP%itﬁ?F%Bemeté?fﬂl@ﬂi@%ﬁa@@@@ﬁ igdhpotighredm i nsi de
of a nozzle prabviidigdraatular lbmaidohgmesd ok iseliich damisietrhdcolar letdie set Ef f ect of the
| nventi on [ OGibidehand According to the intraocular lens inserting device
of the present invention, the operational pressure of the operational
portion can l{gm@asi l'y controlled by a knock mechani smallow ng the pressed
operational portiqgn to automatically return to the position where the

i ntraocul ar | ens iMESFERY agediveto pS XS hupatyl the PRt fnvpise ksichtrpadmized it he

Dr awi ngs | 00184t said returnifig @eads isx @ileposs fosRiBtinonad opskaivha homiongoddxa over al |
structure of larkvwand dida@ced.ar | ens inserting device according to a first
enbodi nent of the invention.

[0014]

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 intraocular lens inserting device of the present invention, the
operational pressure of the operational portion can be easily controlled by a knock mechanism

allowing the pressed operational portion to automatically return to the position where the
intraocular lens inserting device is operable.

Brief Description of the Drawings
[0016]

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

F1C. 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.

FI1G. 4 is a diagram showing the intraccular lens inserting device in use in a stepwise
manner according to the first emhodiment, 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 (c) illustrating the second push-out operation thereof,
respectively.

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

FIG. 6is a diagram showing the intraccular lens inserting device in use in a stepwise
manney according to the second embodiment, in which (a) is a section thereof lustrating 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 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
showi ng the main body with a knock mechani sm according to the first

enbodi nent . FIG 4 is a diagramshowi ng the intraoeular |ens
inserting device in use in a stepw se manner according to the first

enbodi nent, 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 (c) illustrating the
second pushlwktigperauindgn thehwpidof whare sipatrionddnyiens inserting dEYi, is Spejraple

Cr 0ss- sect iaan &l ilvkteming liovh R plidheubiperadbh thelebeipdéteel@f an i ntraocul ar | ens

i nserting devi ceprcéa ding- sgcgoﬁlsfe@gﬂaiv P e FBHruBhirldAEn InBMER T Rs

FIG 6 is g 9 ra%xm:essnz o 1 éto a 1de li)acpr%gn of thl en ntlloplsi%rv&}{m@lv\ﬁgl%ﬁl %c% I n use in
a stepw se nann secon odi ment

section t hé?‘lf‘d‘?se}t}nlgg%“c“ieéﬁ “t‘h‘émi“? r st push out operation thereof, (b)
illustrating a réudis adinesanpehsivingdie ipfnenceatlpns ipspiting oevise Hyvsp BHSIIRHer t | ng
devi ce i s opemabiceydifg o thé Lhistandbdingntf hewls@d@ne a pessibe Gateofophetratingothet her eof |
(d) il ustir@hdetgr &nk GhddFtihgt @vichan RASINGt0 BaWh EF ekt iR GYIpAEL-bBNS

I nserting do%&aﬁﬁ‘n £h§re9ﬂ?€:f f'i‘i%t?atméfaqet(xﬁ) tol I!!OH&SI{ @ﬂélé]gle GlBobuMr16hs RS Rim@ Ut

operation there es 7 S thonal view
oPowt no t neeger gl REEG e e srpr it il (R T RE eV ce
according to a third enbodi nrent of the invention, in which the intraocul ar
| ens i nser tBaspgMedafordariygefOuk e Livygnigoncasi ng. FIG 8 is a diagram
showi ng t helodrraocul ar I ens inserting device in use in a stepw se nmanner
accordi ng t@rdlentdiéd enbodiment, in which (a) is a section thereof

il lustrating ]glﬂge dtLgecul ar lens inserting device in an initial state, (b)
illustrating t n|nrlsat uﬁ)ﬂlﬁe out 0 rati on therﬁgfl, l(nc% il ustb at hn% a

I‘et urn tO a pOS| I‘)tS nsey lngge\?lc(?LhS ?Wlﬁ' llel CO 1sesam 1 bBo %

oper abl e, awala(ﬂal)almlrlefs% Ela‘tlii%@nﬁﬁ%ené@eaﬁfae B ghod@&talaw@waicﬁw% ﬁ@w&sf
respect i vel the oBastionNongesioh Gric @are keichgnddgtth adwenst the ersini kydy B.00O4 A Lartiigasts

Enbodi nent {tlachddrib bik @h&tehdieh tfftle main body 2. AR ihtfdob 80 0eHs afselti@f 8evicA 3 @MéwsnQ
device 1 Sh&%pél@tl&hﬁpm&kﬁﬁ@@ﬁbﬁeﬁacl@aﬂ@-lfd"thhgﬂﬁtea]:y BN @waielten@lknp&rtl on 3

provided on, ong,6nd %@ha‘i’ anﬁxﬂﬁao rierg%gx?cgd 1n%hé(&9ﬁlﬁ§£r§9f{}|1%| %Qﬂe@‘l LhOW NG the

oper at i onal ort on c and a
Cg.l’tl’l Idge 55t "’Elﬁi:f?'fé‘ﬁmt lsaf?l eéeilfﬂq‘ﬂba ‘Fpofﬁlfgq ﬂﬁ‘gﬁ‘bbd'f‘ th“i*h’é’ Vﬂlﬁ‘fhr aocul ar

| ens i nsert #héptepesilargens ﬁlqlmﬁ by e wpefatyr disdrer peitand fuEng shentvE hick and
forth repeatweetally sedledha whigldge.due to its knock nmechanism 4 so that an
i ntraocul arjopedds 6 placed in the cartridge 5 can be pushed out in a

stepw se fashi on Thé IntrtaeutaP1cRE6 @%@Qof*ﬁ%éf@inﬁ'te&h@ﬁch%s Eih&l?@%@@alc?yhb Rl NQ

t ubul ar port | kn, yv\tll.ch I?S eaqeqtm ) t%g e?‘r anf&%nlefsqran E'mé% ograat or or
hi s/ her assfl sb anf ng t gery Ts ner a a ge.
stitute f01 a cxy alline lens an compr 1ses or example, an optlcal por tlon a 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 intraocular 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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[ 00181 The intraocular 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

| ens, and conprises, for exanple, an optical portion 6a and two support
portions 6b, 6b. [0019] In the follow ng description, a |lens
advanci ng direction (push-out direction) is called "forward" and the
opposite direction against the |l ens advancing direction is called
"backwar d". [0020] The knock nmechanism 4 is constituted such that
it allows bheingferioee Ahatkensd. and ohdyenfioudsprailiedaygagpepesie prriithedthdi st ance
by pushi ng iirkeswfaes dtheonah b@igrzt i on 3 forward and at the sane tine, it

all ows the operational portion 3 thus pushed forward to be automatically
nmoved backvggel The knock mechanism 4 conprises a plunger 10 as a

transmtting por | |on rat Wt er n orti o rod 11, a
coil spring 12 a Fgﬂ %ﬁﬁ %%Eﬁﬂgg(%la§W%ﬁlﬁ) Q‘ﬁJﬁgmﬁn?ﬁ' 5mﬁwagd and a
hereaft er - d&té?trcae%n ERgRly Pfri@m@owwl% mglded (THE Anadips t1hies rAtsHonSY teaanof  t he
mai n body 2ody DORbger 10 and rod 1l et fow cortd, eldowhigrtbd devicheftthd ireseninvenbordip 12,

pl unger 10 saibly 9@lidiko akpospiledes.abl y made of synthetic resin capable of
being injection nolded. This enabl es nass production of the main body 2,

pl unger 10[&9% rod 11 at | ow costs, allow ng the device of the present
invention to ones

bl lied to d| osam
pl unger 10 functﬁ@ﬁ‘“ﬁgﬁogﬁthﬁ§%9WﬁT’ g@%“?%ﬁ e8yﬂﬁﬁﬁméﬁg¥ﬁtlona
portion 3 tdbtoa? predeferdinedi yiaee Pl&n‘ﬁe ttgwfaleméoa%pfeﬁfalrﬁﬁﬁlesmﬂéeg aepregdur e
transm tti rgtemsdfosce apried kitbe ayatatibor petiappbyitecbrtator e lopepahdt pevdbn Far t i on 3
by the oper@ividedto adeadRBSnd 6N jACK o RARAT D of2Z2roP N DTheRdn A 1@ cdnpdicdsng end of
a_push-out a%ﬁ@fbgdyzﬁ') %vﬁ@ewftQQhelc]pelatﬁgalmoﬂﬂg%r &ecéﬁm?,flér@&%né’-'l Iﬁl}ﬁl @f{ b Ody
15 provi ded V\fl 01nfgecesllgpl$rﬁ?igne on he eﬁlel er{ar}hmeo?l?‘(}ioélpﬁla 1Qrgafl %(}Q‘%rnegls fmnd & pair of

push- out plec era onal
portion 3 i'§® ?}BP?r%fd‘“‘ﬂ‘r}?yf”ﬁ’én%%‘&éd’aFmﬁf higpe &%épﬂéﬂa.ﬂrfgl tope o e lYor t he
one end of ardés atepmfedpytidythg SxiddpydAtrically and is integrated with the
axi al body 15. [0023] The axial body 15 is |oaded wth the coi
spring 12 apeksis novably inserted into the main body 2. The pair of the

push-out pieces ’%ﬁe ax‘k@ bbcﬁr 18 9%.’1&@%1tgi’£hé Q)ﬁ slgjir@el& aﬁ&]g n@vaﬁlpﬁlsé@d%to lgl%dy 15

through a Conn%a} I?Q‘hé) ]garnt éf?? %ush out plngSO{%n 1ts |P1r<])91dgf tiu]e othér eng ap thg'd)%ltalopper
pin 19 protru e endicu a vanC|ng)aX|s A
body 15 thmugh a connecting por 1on 7. The connecting portion 17 has a stopper pin

protruded in a direction perpendicular to the lens advancing axis A.

(0024}

The pair of the push-out pieces 16, 16 is provided on both sides with the lens
advancing axis A disposed therebetween, and is formed substiantially 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 retation, 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 intraocular 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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[ 0024] The pair of the push-out pieces 16, 16 is provided on both
sides with the |Iens advancing axis A di sposed therebetween, and is forned
substantially parallel to the |l ens advancing axis A in such a way that a

| eadi ng 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 defornmable
in the direction perpendicular to the |l ens advancing direction A with base
ends 1l6a, 16a connected to the connecting portion 17 being the center of
rotation. Al so, a convex portion 18 protruded outward is forned at a

| eadi ng enghsh6h <bhlt @acthhqag ht.out pi ece 16. [00251 The rod 11 is
structured so as to be separate fromthe plunger 10, nanmely not integrated
with the plpynger 10, and allows the intraocular |ens 6 to be pushed out by
t he external orce tted fromthe unger d 11 conprises a
slidi ng body ZOI;I‘% sf% (E)q[y # bs mehe %8%P(I'l TI]J'm havmﬁ 8881 an extern 2hd of the
sl i ding boﬁ@miﬁrﬂ?hﬁbﬁﬁgwséﬂ%“§ﬁé¥?a@Qnﬁ?@éﬁﬂﬁﬂeﬁﬁ“ﬁﬁ3%%ﬁ@ﬂsﬂﬂﬁ‘6? t he

sl i di ng boghyas2@hold Heirdenowishaft 22amthk konmdvetragexindy Theesliding besly €8 hioan t he
shape of t hewliensrie@rRactnepad tieanf, ARah Py ot aaalyamnt bilies beadidigactndhof t he
push-out spaf bavdgen@faxishe rod 11. [0026] The sliding body 20 is nade
of a cylindrical nenber having such an external dianmeter that allows the
same to be no%ably inserted into the main body 2 and is structured so as to
hol d t he pﬁ@ﬂ out shaft 22 on the | ens advancing axis A The sliding body
20 has an abut t iThgrainefthleckis pigcesge? ighprotited ra bth sidpsivath ped tfde ent i al |y
flat and i sdyperipendd & ehdais frmed rexicad sutativigal ipmgllee e kns pOERG)E axis A The
pair of theoh@Ekiiagtydt 8eeste2dlgddf theslipingBidled Fanhdahbipsi deskii didted BSpEct to
the Iens adyanging ta%lleﬁ fAnaar!Qadhrsg emwmgdmpﬁaﬁ &R 1SUNE! ankk Bbdyorag al l el to

the l'ens ad%;ancéera%o a? hosbe elatshca ﬁde 01ma;bf(:al tQ\JIv:{(X th% dngg%n g&%%{du} %91% t‘ﬂ{; letnpe
anc

sliding bo \ I ec qQr ne
tapered frd lP%gﬁFﬁq ¢haritotha rerrerts § %3Fi %Wgﬂfl§n3f‘fﬁ@m?blﬂFHﬁlbody 20
and is provutthemsts, ths lgadingend plpgeh ]e‘dflllrgym@%?b\srﬁfﬁb‘P‘battlkﬁm&“& Witfer ¢pnea¥et i on
per pendi culpartiob 84 tdig dnensd sibhahctongexdiori@o t1B,orhilA awrdtinsioh @5 sufppedtat gad 21a
bei ng the ¢erfaeepbctpilyotal rotation. Furthernore, the |eading end of each
| ocking piece 21 is fornmed at its inside with a concave portion 24 to be
engaged mnt&)éhe convex portion 18, mhile a protrusion 25 is fornmed at its
out si de, é 8 ctively. the cartridge s provided
with a | ens plactffeHte ‘iﬁeéﬁs p?""l%{*dt“f’ﬁlr?slia"tslp@ﬁe“ﬁ&? PO 78 Hﬁﬂmtéonr%‘zt?fle 9in
sequence aldomg ativedd @insseaePremdinsghalens adyaecinstapigtA foHbatithe waseulantens €ns 6

pl aced on toeed @ntde phagammnit goatoh i706npuhédsupthsiatan duthe trdretles porthoyughhe rod
11 to pass tfuhﬁ@n%ﬂtbntpbﬁmﬁ BaghSiehy ABwRRIthe BRa&ulal REE € AYbeabihWNAY ahlGhen

|t 200Ul ary k0 S PLYEEL ATRNAAAEN RgERd {7 om the nozzl e o

to the outsrd t he ens elng ed smal Furt her,
both sides of the cartridge 5 are each for med mnth a wng 35 which is
elastlcallﬂmﬁ@}ornable in the direction perpendicular to the | ens advanci ng
axi s A Each wi ngugsritsthf gdeved theatartiilas fsiel eachflorimed wilhick wingd3d wikitthisan
engagenent dMsatallydéfBimaBle id the daadtibhi pdgendulaStothyisid dduinetlg stic A. Rdahtvidghe back

end of eachsw ReLeAOatiaS nfgkd@%ﬁ koakl éﬁdd@&mm&@ag@ﬁl&%@rﬁu\ﬁe@@ 8B cBKler pal force
fromt hg Ogct 1%31;1‘1?1%9& o) V\@I{that Eh@%ackne%ld%?eacﬂ% 14 éﬁas@ipal?lkz Idgfgmjie(a oh%rci \gﬁeqlla g end of

the win
external force from the outside toward the inside thereof is applied to the leading end of the

wing 35.

[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 means.
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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W30l As shown in FIG 2, the main body 2 is nmade of the
cylindrical nenber and is provided with a sliding hole 28 on the surface of
the one end 2a, said sliding hole 28 bei ng oval - shaped extendi ng parall el
to the Il ens advancing direction Ato serve as a stopping neans. Further,
the surface at the other end 2b of the main body 2 is forned with
rectangul ar receiving holes 29, 29 on both sides with respect to the |ens
advancing direction A so that they nay be engaged with the engagenent
protrusions 36 of the cartridge 5. [00311 Mor eover, the main body 2
is provided omayltesngagerewitleihecuigaizenain pioaksicid Bf ek carttilized. fi Xi Ng concave
portion 30 for fixing the rod 11 as the aforesaid engagi ng portion and a
regul ati ng copy@x portion 31 for regulating the rod 1180 as not to nove
backward, In additjon, a finger, catching portion 32 is protruded outward on
the outer surface of the t}’r‘éf%‘%}b‘)ﬁ&tzés. PYOPFErp its inner clronmeseliplripes iHpa

i ntraocul ar | BHE FoHEEE PPFgn ROVIPL EXing Wiet tod daeh thrapforesid engpaiveerb ey abee,
first, the roteddtimronvehporgbrutigerregi@ating tivtrodch st henotioimovedppelivagl. hadigichpaded
are inserted hnAhg@rdabBidgRoRioR g pothile SRAMBNGELARH et B8 bR KNREday @EChani sm
4 is attached to the main body 2. Note that when the rod 11 is inserted-
into the mainhogly 2, the push-out shaft 22 of the rod 11 is first inserted
into the one end 2a of _the main body 2 and then it is inserted deeper up to
a position where tRECPI Pogar gHreowidsflenspiaseriggideties bk each pag thagferedyist h t he
fixi ng concavebopoiitst.che 8@ 1dfnd He piraiser 1o yhizh the @@BSting 12 is loadehfatesinsdrizdt , t he
push-out pi ecétd the nefn bdie 2ph segeice A0 {hed €he dnvk tfcHaRBmCIOk htt&péd 8 gheliBainS

i nserted intonide. Nae ueNdnreRRfod NEs MRl BRGIMe Zaindodd BitRe fulslBut shdreopliunger

push-out piece 16, passl thro bet we th ock| pi e .

its |eading eﬁ%ﬁpfélﬁg%%msggﬂ“ Ffeg%’ PAPTR OPﬁgf’fé]%fﬁ?C ’é‘ép‘ﬁ‘i?%(l phegees 3yth thedrmer

Al so, the. st oppére prHOLY PikspdieddsA t he connecting portion 17 of the

pl unger 10 is novably inserted into the sliding hole 28 of the main body 2.

In this way, tldeaslpl unger 10 becones novabl e back and forth in a range of

froma position whegg: the 18 QRRSE: Ry § S RDULS O 1908 §RL 12851 Qfink HE 56
siiding hole 3f.5Q @ROLDSL. BOSLILQN. NSNS, 1 AR SN L IR OLN8, £, 80

t her eof . Thus,f the.ngéaeﬂﬁat I ORogl portion 3 becones capab@ of oV Ny back and
forth in paral 8 P PR REY Zd04he PR axibereAbe prshgspiece 16. passing tiapghal | v,

i n the subseqlelteerdbe trelipg pigtss 21 Ré biyoisd leqding end 1btrduidplenariabrtibe poked Oh 3
(pl unger 10) Wiers 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 (plunggr 10) where the stopper pin 19 abuts on the other end 28b

of the sliding hol eAlszo,Stl{eSsto%gelgrlp%g 19 rlélxﬁgédoolilltth t%grlle%tlir%npoition 17 of the plunger 10 is

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.

l0035]

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]
Additionally, 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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[ 0036] Additionally, the coil spring 12 is | oaded 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, and hence, when the
operational portion 3 is noved forward, the coil spring 12 is capabl e of

al l owi ng the operational portion 3 to return to an operabl e position.

[ 0037] The term "operabl e position" neans a position where an
operator is enabled to plunge the operational portion 3 in the forward
direction. In this enbodi nent, such operable position is the one where the
st opper pi and ferics wham yhef apenatiethreratitre? isemdeddBivatdotimrcd! sthreg dhe cerdile28a of t he
sl i di ng holaBovi28g thEhgsreficabmortion & topenalkhd & pashit p@diich.s nNnot limted to the
position where the stopper pin 19 abuts on the one end 28a of the sliding

hol e 28. | 8 Then, the cartridge 5 in which the intraocular |ens
6 is placed 1s acheq to L?he maih body 2 with the knock rrech%gl sm4
mounted in the fole§ol nPerd n%’Flt“’HI'h’é‘eadlér“’t ?OF‘ffﬁ‘éwgelieé‘“c‘Ef)’ﬁB)F &% 81241 '8wi ng t he

ot her end 2bwgt theleerpgnal iswispp Pinthe pevapddiwetiadinthie eapinenpsedumsesklhe back
ends of theositings ti3Sonamderlthsstbipat biy 10l éf raprbon ot waardsd B tayppt yherngre an
external foengesd & ithd@idlmpadic s BRESrOfthd fRraWe REH035s fidt Otk ® tBdbsitde t her eof
to the i nSh&i&éﬁl@&g&Lr pild88Nd Dakhe GRRGN Eéa%ﬁthe\é‘(m% bfigsexternal force

applied to the leading ends of the wings 35 is released, the cartridge 5 is
det achabl y f| de to the main body 2 in such a way that an engagenent
protru5|on s engaged with a receiving hole 29 by elastic return of the
wi ngs 35. Inci de’ﬁlneal thy caryislenh mpyehidtthontrhesplaslerytis plgced atioghed ttthomainf t he
device 1, dgeteeralithythe &n@kmicahanishi ¢ thodnted althé figegbing nenmot therartsdge it isof t he

i ntraocul arcahMnsot QNSHENHAShSr MiaBRelASiChIPE € tiedhseREA Eh@l%mh;ci leGausd fhei Nj ect ed
I nto t.h € 'r\%lﬂg&dg f t%g'@m%ggg a(r%gggtlélhp&f&ﬁﬁlgdﬁ ar ya'ioblg Q ;mgitf(;rgecéaed to
the min b Xleafhn %{u?m%ﬁaq be

obt ai ned t h& . allo

t he i nt r aocardifion. @h%n féef*’ﬁell%lf e%ﬁ)@aedota %ﬁﬁdt“ﬁén%ﬁé@ﬁwﬁﬁéﬁ%ﬁﬂ‘éﬁ"ﬁg%‘ g5 that it
can be rel easeided Mﬂm@th@ablarﬁtxﬁd thy eheSmeip\imiyd2 it evch Lt wind ehapiap hengdgement

i ntraocul arprbte@son63d @i mggaged| eligkl asreadiving [h01040] by( 2)sticpetnad oDis aings Bf.f ect s
Accordi ng tRciitiRalfy04LO0 ELioh L6 ULLNE theNPRALILDS (8P @4vRL 110 BHeralQ rat defRin3

post {1 oned @hd Bk E RuoPATIdLAN ¢ t&lgmu%zcufaﬁleyé @&gﬁgsmc&. 5 %ﬂebody 2
b

en s the wmn%s 35 flom tsal% e1e8f %ﬁef 1nf,1 e eleo

fromthis t.i,.on fixing
concave porcfrﬁé II%GSBIFGCEBHW%?H‘”%SW ?Caf”é‘% Elbégﬁe té %’yt‘ rce
applied to Thé& %&atlonal portion 3 toward the forward dlrectlon And
then, as shown in Fig.4(a), the plunger 10 and the rod 11 noves together in
t he forvvard[od$91ecti on while conpressing the coil spring 12. [0041]

T'rom the above-described, there can be obtained the intraoceunlar lens inserting device
1 of the invention, allowing the intraccular lens 6 to be pushed out by the knock mechanism 4
so that it can be released from the cartridge 5 toward the outside with the intraocular 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 conecave 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
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At this nonent, 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 all ow t he stopper
pin 19 to be able to freely nove in a reciprocal manner a di stance
corresponding to the length fromthe one end 28a of the sliding hole 28 to
the other end 28b thereof. In this way, due to the stopper pin 19 of the
pl unger 10 reaching the other end 28b of the sliding hole 28 of the main
body 2, the plunger 10 and the operational portion 3 are allowed to
mechani cal 12ja swapl e otheend #8h within thoslidinednle 2§ hrpgided imdhqmgindedy 21 Ghesnd

oper at i onalthgatfigeOI0 ahd DGCOATEL ANBR DhetstdpPert POV tb e dbleeo fraiywwarvel inth e@@béadn.
[0042] mannéf a dilthsee lbrfBpontil |t(53thte ha%gﬂilqg)mjtﬂ:e SH\RS 28ant $hB 81idi A NI 1o

o e r on 51 Y SpRIR AL §%5 2wl 4! 88? %zf%ﬁh&p qavéaaﬁmaecggvegl

ce
el astical | y* 'H’é]eﬁd??‘ﬁb "6\%& °1F ﬁ% Ptgt © et Recriuegr tg%?glé ci ng
axis A [00w@Sjon3are allowqdqemeclwﬁenﬂst thep b dhegpuphatut pesition: T&pfnﬂreeﬂurtge 10ad
oper at i onalopp@titriabprrBon Fherwicamside to e ghtbwdorwand &regtiond( b)), the plunger 10 is
all owed to nove in the backward direction by the biasing force of the coil
spring 12. 44 his stage as well, the stopper pin 19 nobves within the

sliding hole 28 R{&m y heovglﬂ(a e 105'?1 %g%sg[?ﬁwr%mgg[d A !o}llt??]érohusmnhﬁi gne end

28a in the plungér ¥o™™ t1 onal
portion 3 rVe PP&%W&%\%\H&W%‘{%P?ma?ﬁ]t%\‘;\ﬁrleﬁl? hfé‘%’ém& a‘%éha t he
push- out pithedock®e mirpess2], 74| drstiesfily tdeborn detdrh gh ineide gvithyresipqt forfhe teasbackwar d
direction. {Raichegagither hand, the backward novenent of the rod 11 is

regul ated since the protrusions 25 of the |ocking pieces 21, 21 engage with
the regul at j,pg convex port| ons 31 of the mai n body 2, and thus it is kept

st opped. Then co porti 18 of engaged
with the Concave@}? g te*na??or(ﬁ aIpB ‘1? to %he opelatlo g_ }mn ?F‘I 1eleased ner t he

pl unger 10 %ﬁd“t%gd rtsetfrlwalr 10p‘6f‘]%°iwﬁ‘|11t°3“‘}”%t“d]i’er1b3f]8”t"h@“ed ‘é‘rhdlﬁll‘eebmdd’§| tion.
100451 force Phihe ogteptihe 17 iAf titis gpreragtrielntheletanpei e d® abtee eithintbe slgihsl 1
al l ows the henss feonthaethepod 28lDHud2at prsdiohde the om dnh@sd i@ aldh phgpgenid. of t he
push-out shaft 22 to abut on a circunference of the optical portion 6a of
the intraoc PQL{ |l ens 6 placed in the cartridge 5 to thereby push out the

intraocular Tens_6.1n th rwar d .di rection. ng,t o, thi
obods mont. t ho Frisish ek LR bt 'ff"'s P e PRBlR R

cont act por thegne 204 284 thy pphoBhpisralti yvefsie Pﬁ@‘e Ipg gdagrsat!: |2éheﬂe passes
t hr ough t hebachsirdeliredtion Hen the ptee h@nd, Thei leclpauswerembhg df fterradduisargulapsls 6 to
nove from t Bicel 88 $r@h3BRNENL Merbdkdl pleced I, QUGhgab &vithrian sighilading pawd on 8 up
to the nOZZF Sctichslal oﬁtﬂgﬁgﬁ%gdﬁﬁgmi Busk ng(eattstd%pagr BLGHBE & GoRRSId dran.  The

][ g::]rsn 6p|r gdgggsrhmu{]}())le e %S‘IIS Farléggned Wi I’ ertrzeaegx% p01 10{19!23)&' gdfcgrf(}g'mgg%cet ﬂegl ﬁﬁJ aocul ar
Therefore, PREMRG 6‘&‘1’1 E{Jra“% }F“Fs""%"aﬁ?“ ?l‘et‘?i‘rSe‘dte‘er‘iDﬁ]i‘enoeﬁrablﬁg?Sf %Bn is in such

a state that it can be conpletely released to the outside if only a slight
addi tional frgde is applied. [0046]

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 intraocular lens 6 placed in the cartridge 5 to thereby push out
the Intraocular 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 intraccular 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 intraccular lens 6 is about to be
released from the nozzle 9 of the cartridge 5. Therefore, the intraocular 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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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. [0047] At this
stage as well, the stopper pin 19 of the plunger 10 noves fromthe operable
position toward the other end 28b within the sliding hole 28 provided in
the main body 2. Thus, when the stopper pin 19 reaches the other end 28b of
t he sli di ngnthekkehpglditidrel fpyeeimgeartied0 t hen nechanical ly stops at the push-out
position. [0048] In this way, through the second operation of

pl ungi ng t wqgperati onal portion 3 returned back to the operable position

jhothe main Dadk, 2. 368 ARSGUAINL o ts%% ol PR iGARARA bl okt accul ar

lens 6 fromt to. t S..cont act
bor i on Do 8PS REFGH S hulied BRESH (P by b PSS 10 i EPt F8 bt rude
from t he neBo1ed t9 meypdpdethay it Hee @&yﬁaétdﬁa@ﬁwn o%mc‘e Hee p9ET% PHonsf18t Hehe

i nt r aocul amusherys pieedfidrd dngagsdip b teicograpattiony s obihe 1@king Bheadledl.i nt o t he
eye. [0049] The intraocular lens inserting device 1 according to
the presentggmpodi rrent conpri ses the knock nechanism 4 automatically

returning the Op&l’ Eea las \Qeglr Eﬂeos@oi)ﬁergtp 59’;‘8 Ithe ptlungg movgs fu%nbﬁ]e ogéra gcm ar

lens 6 to the opera I

oper at i onalpoﬁ?‘ﬁ‘s@‘ﬁ? g‘? e gf’ VR A U Sb“,é‘fgt}iog’r? ?rﬁvé‘feﬁd% ‘'Rt ‘bdé’r?at or does
not need té‘hpﬁwﬂ?grethtehfepneem I&teadﬂeﬁ thymthen end @Bl o thri shiging hde Fpe akapem 1P or

pushi ng outthdnhgechaticalipatopsar the@nsh-@it paiticeuch a | ong di stance for a stroke
fromthe position where the intraocular lens 6 is placed to the position
where it igyd,g] eased. In addition, when operating the intraocular |ens

I nserti ng evi Ce[ 1 bsywayb%ro%gﬁqhe sef*condscporaamn l()} elur%%ngs{h%rohgg?ondfjpm% an%e for

one stroke for pus fl r eby

| eadi ng t o "BY&EdDP ﬂ‘p@r bt PREFAMRPASTHED PRI dhe D Befy 2 again, the pshPyethalt 22cor di ng
to the pregelntseeihddiareryr lens Gdromihe aevelg|9dr the ersid¢. A Erit fimg thpdgrisentact] s
const it ut echosirna8a vithe ghdasestafi2iinbwage ttas péséis ptottuged fien duterded, by

pushi ng outenhiffig GREIALLRARbT tROFdsitRA oBthk MnttabRal RWBagd db EREEtiBpdritbGe.

Accor di ngl yg, éﬂgleggeggﬁéthggﬁt ance of the operational portion 3 can be
reduced conpare the conventional devices which release the intraocul ar

lens 6 to the outside by one-tinme push-out operation, enabling the operator
to easily a[B? t the travel distance of the intraocular lens 6. [00511
Furt hernore, theThnintmovidraend enstinpgleritd hopeepedicéo thd gregepb emibpdimest such

t hat i n t heofbfiss tpusbckouthapear Ahit@imticili@etufififgabCapeaitiod @ p&titn 3 @erable

mechani cal |y pﬁglp&@% ihi#sdeulPEkAY €toltheofebled0GinaThik @RFitfes the dRMbitrtiR be

rel eased frg E‘Qrfar Q%A kEr the ,gm%ts%aﬁcpgﬁ%lg%g&u%the oeggﬁpxoegn&%édqulgp coper at or

to be pr eve m unexp ase, o ocu fnto an
eye wi t hout” Fﬁfaﬁm G REE (1 PP ORI T ep R AP N GR S

i nt r aocul arlonefistapeedass sgokeHrgulls nosidomubet ghegnirpqeplapjsas Bt HARA okt i on 3
needs to bepgitiumghete hagdletsodhvdr additive, ¥omwardinditheagtra@nlar lanongemetdevipush out
t he intraoculb@ront @asd, Gt hegasisie tb RBortet & agGkdeatr beNsrdkeifer p@hmigdusmal | .
However, i nintlgufak fesit 6 RUAD TR b QPRGN eabiBGopbRLEARYDAL Bindl €NS i NSErting
devi ce 1 is allowed to nmechanically stop the intraocular | ens 6 just before
the lens 6 {Osgpibout to be released fromthe nozzle 9 of the cartridge 5, so
that the in cular lens 6 is prevented from being unexpectedly rel eased
into an eye evenTifthey, feerdieg to thepirspgfembpingpehaipiratralkr SoTipsesinesieyiee Ist r ong,

t her eby saf B8l gnstishtediss agtd treeasenthe aocadcalnr lcens t6 thd §05&1 by pushing oubbdkeeover ,
even in theosesohd ppish 30k theoPefadd 1idddtibdtwa] £loriiingly Sthi GG RS IRtayice oI tR) UNGE

t he oper at i %?AUOQQ Blltlgﬁlliganh@ gducéd%mbﬁteé ?oqgéléoﬁwrenh%§dévﬂ,&e&ﬁl&mgle%\fhece 1
S‘l)ls?}[,\?oﬁlhesg %rﬂcaligall iﬁls 6 tgqae %u(%mde lgf one%me ]Eus]g Pyt s 0pe1 ’cel?nate?ag)ﬁgt %eto?%elﬁ%g?%aglt et he
same oper abF"’é‘lbﬁ‘?,‘i‘Sﬁ Flﬁﬁl"%{%l dé‘ffa“f%éﬂfe ‘Pté‘l‘ocblfb‘el?ﬁtﬁl on. Therefore the operator

can nore easily insert the intraocular lens 6 into an eye.
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[ 0053] Additionally, according to the present enbodi nent, the
operational portion 3 is provided on the other end 2a of the main body 2,
and thus the operation of inserting the intraocular |ens 6 becones 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 enbodi nent, the operational portion 3
is biased toward the backward direction by the coil spring 12, the

oper ati onal®pBrtion 3 can be allowed to return to the operable position
nore reliably. [Rgb&hoR, tisesipadulbnieodineeiity deiccEhisicomtiStadypothuthet in the An

i ntraocul afids @Ash-bidBEhiiGY tHEWitaSaAl RES Bhidinbghahieally heoppide fenbef@ahibdi nent s
di fferent gr{t&mutlen@eng@\@ a%gth(t betljaﬁzage&)frgrgQlller}\gzzfeIQro?Ehe @’HHQQE %‘eb}é’@hfﬁhné el eases

the intraocular |e to the, qutside b rforn ng.the, operat.i,ons for

ol ungi ng. ¢ A CBBEPRE tSHAToREH T8 eREE S AL Hot (DA ey fege OB R v

rel eases t WEPPHHBERE apy Parheposkilive Serilctlfe"hRp Perrtimiing el P28i58r at i ons
t hr ee ti meshropghchelrastlaPlthe oiepationd ppriies 8 meede prdwoilurgedthard lswaghefortaadent s as
those i n tdhectibh isdrde b pekihroantheafitencthenok et Hoyaubdithe San®vculafler nchldadiner al s,
and their diphigaGerdaSas iﬁpgtipgﬂﬁ()u@-roﬁel@m& 1R dntrdBOB6kns inserting dRRe I1NLT aocul ar

l'ens inser tahargadqg\ﬁile(c\lganfﬁgl’ly Qt%p Elneoi u ‘EJ)chaEilegls %ust gﬂﬁr {!h§ §hs B i@%&ht QQ (ﬂg 41, an

operational portjon.3, a ‘kn echanl sm 42 "and the cartfridge 5 .and it is
consti t ut ed® afeoyl\’/ﬁ’lg’leém%z&f&&%%ea I ge;gaf’{o Beiche ‘cf)lulfaoct“ﬁé&fl?lé P 6‘%ﬁlft%‘ir Mlns 6
pl aced in thiee pagpictedlyaelsaspedinge gt wprredd! § Gem toghsy thesprradereheriel bt i onal
portion 3 bheke tnckbf saidhhreleegiamtheditypoadarngsthe knock mechani sm 42. [ 0057]

The knock nechani sm 42 includes the plunger 10, a rod 43, the coil spring

12 bi asi ng jgdae) pl unger 10 toward the retracting or backward direction, and

engagi n ortio descrihb | a " QVi ! ] . th
g ok G5 GlehlE thd ALGA buB QY bEEHLh Aol RAELceMh} RGHuRE the

the operational portion 3 hard, the intraocular lens inserting device 1 allows the operational
portion 3 to automatically return to the operable position, so that the operator can operate the
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 porfion 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 intraocular 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

12



[ 0058] The rod 43 conprises a sliding body 20, a pair of | ocking

pi eces 44 and a push-out shaft 22 provided on an other end of the sliding
body 20. A first concave portion 45 and a second concave portion 46 with
whi ch the aforesaid convex portion engages are provided on an inner side of
a |l eading end of each | ocking piece 44, while the protrusion 25 is forned
on an outer side thereof. 100591 On an inner circunferential surface
of the main body 41, there are provided, as the aforesaid engagi ng
portions, the fixing concave portion 30 for fixing the rod 43, a first
regul ati ng iocdhy &t pobddingmt 47 deneled by orde refgratcativmgratso avdetheip drrlicais 48 f or
regul ati ng debeiphaclewedandtterovenent of the rod 43. [0060] (2) Operations and
Ef fects According to the foregoing structure, when the engagenent
between th gptrusion 25 and the fixing concave portion 30 of the main

body 41 is re ea e xt er nal orce i ed he o erati.o portion
3 toward the for iﬁ&’r ﬁtlg‘ic}?}ébff‘%’r’i‘sﬁfm% g %gﬁwan Bbl%e?a% C%‘F‘Pé ESFoP T g?f{ 3is

bei ng pl ungbelas pregntiorrd portipn dergelamechumrien 1 and dearcatgdegi 2 ihbls cdti#sdmoy e

t oget her i nastshehdlopwhiticht di mechisbrutticl istrooriprlesd pigeed rethesilividgpbiing 12, as
shown in Fi @epvb@. fadtAGl ] moving the opdratidahiSpobidABMack hiefofth tagetedll Qsiag kiows t he
stopper pi m, 19 LendRyg4drom the one end 28a toward the other end 28b within
the sliding hole 28 provided in the main body 41. Thus, due to the stopper
pin 19 reacaln the other end 28b of the sliding hole 28 t he plunger 10
and the opel’8%onal portion 3 are allowed to nechanically stop at the

push- out posi ti ofhe kijogoggchanism 42 inclpdestthg rdungpiig, a spfh i3, éhetchk)gspﬁ"'él?ﬁﬂsa%es in

t he f or war dthdiplvagdril0 mwatdihe pitobiingsiv dack@5srdidge@ioh, andehghgnpmetias (escrihel i r st
regul ati ng peIME¥viRALE hOMnédrludthcelonhe MREMLDOAY 41 in such a way that the

| ocki ng pieces 44 elastically deformtoward the inside with respect to the
| ens advancL aX|s A. [0063] Then, when the external force applied
to the oper tlénal portion 3 is released, as.shown i t he
plunger 10 is al "G5 HPEoRRES P A AR P R iR 0&.‘%‘@&% P‘B‘i‘fs %i‘/a’ﬁ%f’ep‘!ﬂ‘a?gf ng
force of t hehaod? prayided vy an2thepend pfi the shidinpbods 2| first oheve poppets pidm 19
noves W t hi gecbhili@oshiedongn idlveh RBich thenifddeid ainhermoing edBes@pushadatitn posi t i on)
to the one gRedr A@AuthMeaiiA Rl $R8@T 1odbhe piece 44, while the protrusion 25 is formed on an

outer side thereof,

[0059)

On an inner circumferential surface of the main body 41, there ave 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.

[00601
(2) Operations and Effects

Acecording 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 cperational
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
28a 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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[ 0064] In this way, when the plunger 10 noves from the push-out
position toward the one end 28a, the push-out pieces 16, 16 nove between

i nside of the |ocking pieces 44 in the backward direction. On the other
hand, the backward novenent of the rod 43 is regulated since the
protrusions 25 of the | ocking pieces 44 engage with the first regulating
convex portion 47 of the main body 41, and thus it is kept stopped. Then,

t he convex portion 18 of the push-out piece 16 is engaged with the first
concave portion 45 of the locking piece 44. In this manner, the plunger 10
and the operational portion 3 return to the operable position. [00651
Through t h&®obilr st operation descri bed above, the rod 43 allows the |ens
contact portion sg3Rs RV HRALE Rodl Bemb AR (NIfHBNEd Bfrecting tRUShrowh 2shaft 22 to

abut on 2 GigGHI S Qgethgfﬁw&heegufmk%&%bexg Qi) 071,168 Rl bl 4 HEAEULAT | ens 6

| aced in ere aoc r.Jepns 6 in the
Pormard le%%tﬁ%hmh fﬁﬁéﬁé%?hﬁﬂg(Yﬁ@?éﬁgﬁFéV’“&ﬁ%“g& Swut%o ?rgn1th; | ens

pl acement pofanfiBHaXEA 0 the transition portion 8 in sequence and to stop at
the transition portion 8. [00661 Next, as shown in Fig. 60, when the
oper ati onalioopsir ti on 3 returned back to the operable position is plunged
again into the nﬁleﬁ' PRAYné gwtelhlﬂefoﬁ!a Uhoed toliﬁle %Matﬁoﬂﬁ }fo%n‘hsls ad&sal howed to

t th t he. f t 8 of th
g‘a‘s’ﬁ oﬁ?epu 28w 8 Tig &11) QLYRLY., bgseaglmlvé)q;ﬁn}%\%?r}g etba&wﬁ%rh‘{l%%%m%{ Eﬂe8ﬂ§m£’45°o . €

t he Iocklng’ﬁVgéQEmﬁﬁnané6'T%msmgeasﬁflFﬁﬁﬁmg?éﬁbfagmﬁ%wﬁﬁnf & @P%pper pi n
19 of the prladgéemiiy oy exd 38bGmsh et RopiEema sl the 6 $nd #89rn themeper* e ot her end
28b within the sliding hole 28 provided in the main body 41. Thus, when the
st opper pinook9 reaches the other end 28b of the sliding hole 28, the

pl unger 10 and tﬁ%hfs’%{r @Iﬂeg@lﬁlqpl@l%lt !l(PBov%sBg}ﬁ@he%glhaﬂlpgﬁflldnytoﬁgl@%e%et he

push-out pOS ?&359 r1;hea gu% ot Blt ces é %Gnmove between 1ns1d% fg the l’oc I |1eec?ft Die 1nr %g 43

nmoves in the rcome

he. second PEYFATHE T GAVES B RPEr o By art AP Sinh o%%aw%? R & vy
that the | ol b prleedas 24 of thesio¢king pigeeel &f orenee w@h/\/a‘redﬁlﬁh@glilmfigd?én%#t h
respect to olténlienhadviamedyng, @xditbusAt is k&0 &OPped. Then, thelduevax pashanl 8tofithe eXt er na

force appl iReh-bQ pldde160pekcakddonal thp ardi kBavpdrod & £anackkingsie&aVR this Fi g.
6(d), the Rllmgﬂhemmg& 1a'ahc9w@qpér9m yf%ldom31;41%11@@91%%@41901%0@1&&;I on by the

bi asi ng force of coil spring his stage as well, the stopper pin
19 noves within the sliding hole 28 fromthe other end 28b (push-out

posi tion) t8°he one end 28a in the pl unger 10. [0070]
Through the first operation described above, the rod 43 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 intraocular lens 6 placed in the cartridge 5 to thereby push out
the intraccular lens 6 in the forward direction. This causes the intraocular lens 6 to move
from the lens placement portion 7 to the transition portion & in sequence and to stop at the

transition portion 8.

[0066]

Next, as shown in Fig. 6©, 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 fivst 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 28b 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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In this way, when the operational portion 3 noves fromthe other end 28b
(push-out position) toward the one end 28a, the push-out pieces 16, 16 nove
i nside of the |ocking pieces 44 in the backward direction. On the other
hand, the backward novenent of the rod 43 is regulated since the
protrusions 25 of the | ocking pieces 44 engage with the second regul ating
convex portions 48 of the main body 41 and thus it is kept stopped. Then,

t he convex portions 18 of the push-out pieces 16, 16 are engaged with the
second concave portions 46 of the | ocking pieces 44. In this manner, the
pl unger 10 and the operational portion 3 return to the operable position
again. [0071] Through the second operation described above, the rod
43 al | ows q&%slens contact portion 22a provided on the |eading end of the

push-out shaft ‘%Tt%g’ t{I?D & hp? &18 ot 433?13\%%]%%&? 01?/%? dpec 1C011 thgpmémswn &

cartridge 5 from nce and
to stop at #ﬁ‘éedpfeéﬁré@@:eﬁ%l%@abnﬁogswwﬁ CONXEXRIFLPN 4§ 0{ @et“r?én bodpdbps éhﬁom nent ,
t he i nt r aocwdyahat|tenisckineseeced 4igpladtically defa@sadtaohthe tikpedevagrespen taide leper t i on
22a to stomdesigmewkien the intraocular lens 6 is passed through the nozzle
9. [0072] Next, as shown in Fig. 6(e), when the operational portion
3 returned to the operable position is plunged again into the main

[
body 41, the plu |1 ows nmove further_in the formard
di rection, since W%%h@%ix {F8ﬁ§pg§ﬂ5?af Bmﬁﬁ?ﬁp%”?mlgmrgmmf% 16 are
engaged wi tHhovhia Fs%é@h (Hh%‘m%}v]é’ inylorpbignonsin i Hﬂﬁ%vardof&wﬁ*?@ by the bisging 4.
[ 0073] force gtthe trilspstatfe Anthisvwshde as tvald tht pperpipilhmd@s pithn ke dmager 10
noves from idnesapariadbiiepas t4H EishtaveEtiot)bethe bivend efdn 28 lwigéhon t he
sliding hole 28 provided in the main body 41. Thus, when the stopper pin
19 reaches b@% ot her end 28b of the sliding hol e 28, the plunger 10 and the

oper at i onal ort on. 3 then nmechani.ca stop at th osj tion.

[ 8074] P h“ ﬁ.“gaywalvn t erﬂpsﬁaﬁnaﬁ RG] Wephap Lé}ff 8‘de23?? gAY t he

oper at i onal pq%w)utwrethe@pwdé’éa Bhcksh Guttpflféesdﬁe]ﬁalb)l"%mb‘é%?ftq‘edﬁ i"gPEcthe mai n
body 41 agaihin thhachush-doudtiogHad the2Pher bhwlathe datkverd movemeg ol dre hedSis6 to t he
out si de fromtihRd Be&ZhepBirudidd@ 25 )f the locking pictdiSidiecidaba @Rl tidked @Sl t i NQ
devi ce 40 a&ﬁ@éx%@gnm om% nmmqpal e ln’@mptg@malﬁl% tﬁmnmp@rkmﬂgec hani sm

42 aut OITH'[I Lﬁaltjt\[lf 8113 061 8 1'861é3 1%%%1%5:?% %1thQ9r gecé) concg eﬁg lp ng 4%%1‘ &%Sh out

the intraoc

ossi bl e
to achi eve P “gsfé‘?fés‘%’ﬂ”e'i}i‘ts I%Pé‘“?‘h@‘epr?‘éedc}Pﬁ’gd Wﬁgﬂfaté’ﬁ%}@ait%ﬁfet“[ﬂde?%

operable position again.

[0071]

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 intraccular 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 intraccular lens
inserting device 40 allows the lens contact poition 22a to stop once when the intraoccular lens
¢ is passed through the nozzle 9.

[0o72]

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 bedy 41.
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Further, according to the present enbodi nent, the intraocular |ens
inserting device 40 is constituted so as to release the intraocular lens 6
to the outside by pushing out the operational portion 3 in the forward
direction three times. Accordingly, the travel 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] Furt her nor e,
the distance fromthe 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

t he di st antesf vipmthduoponeielidef8es b othhvenhitb nf thogliding hole 88, threlumger 14t i onal
portion 3 atd thhepetitiogl Bortisn ahE6 nehRhi-aRaty atlhepeheneosien t he | engt hs of
the main body 41 and the push-out shaft 22 of the rod 43 are unchanged, the
intraocula¥ gns i nserting device 40 can be domnsized because t he mhole
l'length thereof can be shortened. [0078] Fh rd E

i ntraocul ar | end® i*hig &vapi fhepugfhe & ’a&ic&li‘ﬂ‘"ﬁio%d Pynginet r‘é’§’élﬁ?“aeﬁﬁlc§1(‘]?r‘?ent
differs frenunpdbichiedoiongahlnpesiiraintarthe wrs bpdysdragpingthg evihewt diafe e fir st
enbodi nent rdldaséshilt intriveulainises & tiodle dutdide feortpr isadsd.an i nserting tubul ar
portion. Incidentally, with the respect to the sane structures as the
foregoi ng gfkyctures, the same ref erence nunbers are given to them and

their descripti m t 07 raocyl ar, |.ens
i nserting devi Colﬁll%dr?trsﬁaa@\ﬁr exs l.l,nseltl {gt% rin accgldmg to the Hn%f%‘l{ boilﬁlent
oper at i onakopRstEes B @Oalh&‘ef}}?é“sﬁlné% PR HeHY é?f’P‘ZP‘“gTHlS warehoBbagrtse § s

provi ded wopdratdntoippshent fha gpttagénldrdens §oe the ongrabi2 pontiar. Wﬁl@ﬁe,tlhepqsﬁblﬁa@cul ar
l ens 6 is ptiasethe samadisane ehe fhlgoing ttreaadelihatt. | ens inserting device 50 is a
pre-| oaded typed one which is fixed in a casing 53, and transported after

bei ng pack ghwith the |ntraocul ar Iens 6 bei ng | oaded therein. [00801
The main boy5 rowded its Ie th an attachnment portion
i e L L S A R

rect angul art0ieedptirieg shay & elspse tﬁ%f'aTaP? letnﬁé teéli*et ?Wt%‘&eb I[“eleagl]’“t the The

i nserting topdafianl pdidnidon tisZoiwgrddivyiicdtentings. fprerdivalysthp braced detancepbr t i on 7,
the transi tthOspePObial psrtidn AL HelredudawialiBerSwlicreb$ EgUpnee: edncaglytaiisd taas

advanci ng axvel éiandd @ tlleNS@dobdiRdeddoul ar portion 52 is integrated with the
mai n body 51 with the intraocular lens 6 being placed therein beforehand.

The inserti n(% ]gubul ar portion 52 is structured such that the intraocul ar

| ens 6 plaé n the Iens pl acenent portion 7 is pushed out by the rod 11
to all ow t he i ntFuteurcas theetigamefiymide gnefepd A$a thdhq dha ept 3 disrslidiset i on 7
t hr ough t hehoter2ansi, thieormvgng vaoge B hewtvgpalpip 18 Heshortemed 0w hed thel dastrnedirgrs  f ol ded
smal | to benhafleend Mmaberht phRas@01fth HNopdIioRAFZkiEn Dat tBe Sriten O blbSIhdRenstit h t he
intraocul arTl’Jeﬁalﬁ)?e @«hgﬂh@%ngifﬂk gﬁﬂe SR ﬂody Ilrb%d lt]ﬂas;ﬁlgﬁ bWAGh4H s & POKS Ar@n 52 is

attached, at fm n (al e m%aoc?l ¥ (l)ens 1nsef’%1ngadev1ce tibt caB o tdlonQmZSeé becaugeh;%e rT‘%ole body 51
and is |ntegraai§ { i
iength 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.

[0079]

An intraccular 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 inte which the intraccular lens 6 is placed in advance. The
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[ 00821 According to the foregoing structure, as shown in Fig. 8,
the intraocular lens 6 can be released to the outside by performng the
operation twice like in as the first enbodinent. In addition, the
operational portion 3 can be automatically returned to the operable

posi tion by the knock nmechani sm 4 during the operation. [0083] The
intraocular lens inserting device 50 according to the present enbodi nent
conprises the knock mechanism4 for automatically returning the operational
portion 3 operable to push out the intraocular lens 6 to the operable

posi tion. Theweallanes ihdaidgnieraonuk arpré- Bagd typsSebite wigechde ikeddn 5Qasignsachi eve

the same ef,@Ghndsdinaty Ringlol&LQANEEAMD Gt d08E 1RMPQEHNRAL thEBA84]
Furthernore, according to the intraocular |ens inserting device 50 of the

present enbodinent, it is possible to elimnate the needs for such works as
| oadi ng of 9% i ntraocular lens 6 in the cartridge 5, attachnent of the
cartridge 5 to tThe mei bodp@dys Bovidedias its dagding gndt Weh gupigpehpent geytiothed fori st akes
of handl i ngttatieng tikria@ctidgatubhlen soitins G2 tihdtgd e wheC ecihlgubanebeirgeptee ised.

[ 0085] Mor epyQling thh&rirAkd @aocul ar |l ens inserting device 50 according to the
present enbodinment is provided as a di sposable system using the main body
51, the ianﬁﬁfular |l ens 6 and the inserting tubular portion 52 only once.
Ther ef or e, sk of infection disease can be dramatically decreased.

[ 0086] sdnsergaryar ropeonsh i eutd grith thnlens Hagpeitpgrtgavi ke 50
accor di ng tteansiien ppréige §tandrthodpsrent in seafémredoimtheHenscdginmge 38sgndpacked,

t her eby pr dhdebtitgl taighidrhpertph BR geihteiAtddrvam dhemnig budyexpeadt el lnyraplulangpad 6i n t he
forward di nggli0ReddtdbilGetbRGartl PEAGE@RAulADSRRA b8 k@fbturbOQBH That the

I nci dent al lix rao%llllglhlgﬁjsgé"plg Qc? oargeﬁg '1%@9&#%& iogp‘?%gptg;h &R Wthg Qﬁ 1% T?osﬁlowq.er e the

intraocular_lens 6 1s rele e outside . e erati.on pl.unging the
oper at i onal PHBPERPERT %n %Y’O\K’/&?Sgrot"\(ﬁg%%fm lfl?f’émﬂji@%ﬁf"i}/%%W‘?gﬁlgttraﬁc’l%“tp@l&mt”her eto,
but the i nt%h #eughvaipe indjgecubr gy 6 frdolded el doberabletn e 1Glgpet Ham B noFE biger at i on
pl ungi ng t hide opeitavitorhalintportiirdms3d bbiog Wded sthdlk ke inparim: thhule porfiop h21s
f oregoi ng saeend, anrheadenRAlttc the attachment portion 54 of the main body 51 and is integrated

therewith.

[0082]

According to the foregoing structure, as shown in Fig. 8, the intraccular lens 6 can be
released to the outside by performing the operation twice like in as the 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
lens inserting device 50 can achieve the same effect as that of the foregoing first embodiment.

[0084]

Furthermore, according to the intraccular 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, etc. 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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[0088] 4. O her Enbodi nents In the foregoi ng enbodi nents, although
t he expl anation has been given of the case where a cross-sectional surface
of an inner shape perpendicular to the | ens advancing axis is circular, 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 the main body nmay be chosen and applied
to the shapes of other nenbers of the knock mechanism the axis body of the
pl unger and the sliding body of the rod. [0089] In the foregoing
enbodi nent smbamek plrasvatell ana hapsihbenstgnven: thé mpindodxdntht aimpbralelenhe knock
mechani sm 4nd eH¥dfide88S thRBarPottRG 2 od) chéd Eghdirech Mkt di uith8oropenatdannal

portion 3, stNekAd aldeastd)e coil spring 12 as a biasing neans biasing the

pl unger 10 toward the retreating or backward direction, and the engagi ng
portions provided on the inner surface of the main body 2. The invention,
however, | Bk limted thereto. As it would suffice if the knock mechanism
4 can aut omati calddipiondivuithe inwacwyrarlens aalingdrvic ol Fcpding e tipereadite
position, thécdiahaniitcdlin Kioeking 58rayd pickdd #erean ptohiditink migcikumec Hafism such
as a nmechamk&abndpRedly plingedid hd foArd diRBLMBLMAIHIR GroBARE tiaSsgd@htidd M ted to
the coil spring, but a plate spring, elastic rubber, or the like nay al so
be used. [q&%gi In the foregoi ng enbodi nents, an expl anation has
been given 0 he exanpl e where the operation plunging the operational
portion 3 for war]é}"lii‘?t%&r plohavely thevsxipnating das PraResvep of Eicedst WhrE the

i nt r aocul arntreagatlensttiereinaseslitelehe oftyale by e mparagien phowey the opdrationgtpottion t ed

t her et 0, arudfoted epes, ahé ORedtRY ib@oprhftar thedto dulr the fihtv@c0fr DY € ntay RS
because it ,vRMed 1Stk foufsfie bl thdperQRE HRAIAR $heddpbRViokd) §0:8RE & b rivaladdhrd20r tion 3

to autonatQ%§%5¥e&ggy£g§&%¥£ %dggg&@g&ﬁ_position. [ 00911 In the

foregoing e nents, an expl anation has been given of the case where the
| ens contact portion is brought into a position protruded fromthe nozzle
when the i n®%8bcul ar lens is released to the outside by the operation
performed tdnOtler Bwhedgeertts nes. The invention, however, is not linmted
thereto, and theld e Sor&ont agboddadtd, @RhdwRY ths eAyanatibh hay tebreginazz tie cafd er t he
operation ig,desf Lo MESol MRuPlee biHnEE ek RS paPentiRby LoNB: e da30LHE akis kENs may

be sl ow y rc?lj]gl?l%s ?hd | x%trlﬁor;[ 1}.3361109 Hx?utrpqy toltg 8e %ps ’tggdt;) ﬁ%%yogg%ctggn%ll équXrﬁqugJ lQag from

the el astic.force of t I ntraocu ar,lens even I hﬁ orward
moverent  of HINR OGN EWYHRe "Ry In this case, th,sapg shang conesppgng g%l‘i“ﬁ*%lht s, an
expl anat i orshRessofBemaigi lpdhmar be phosegad applsd do thiseshase phtthemaimbesrof thn i s
provi ded sokrask m@hipgsngbhenxisdotsonf ehehhoigerzand tifeclidihe palr althetodt 0 t he | ens
advanci ng axis. The invention, however, is not limted thereto, and the
operatgona:mﬁgqtioR n?y be grovided so as to bﬁ able to nﬁve back and rorth
per pendi cul ar to.the.lens advancing axis. ln.this case e qgperationa
Dor 1 on may_be. potlt deon speansent o8 Sylimpe b Ea il dOBABEAAOTE
such that itheFasFkpeghantspe! “ﬁﬁ’é’ﬁﬁ‘iﬁgge pirget | GRtepteditnie PPesit iRt PP towar d
the mai n body *¢d leribe epthppies 13gs dibragine moans banide Halunker 18 idvgirdthe petegptiesut er
di recti on awaacKwaohditdagonrandihb @oysgiue @bt iroddedion elod inmar)snrfpdd 00BF main
body 2. The invention, however, is not limited thereto. As it would suffice if the knock
mechanism 4 can automatically return the operational portion 3 to the operable position, the
mechanical knock 4 may utilize another knock mechanism such as a mechanical pencil. In
addition, the returning means is not limited to the coil spring, but a plate spring, elastic

rubber, or the like may also be used.

foogo]

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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In the foregoing enbodi nents, 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 transmitting portion may be a |ink nechani sm
a cam nechanismor the like to thereby transmt the force applied to the
operational portion to the | ens contact portion. [0094] In the
foregoi ng enbodi nents, an expl anati on has been given of the case where the
i nserting tubul ar portion conprises the |ens placenent portion. The

i nvention, however, is not limted thereto, and the inserting tubular
portion hagesitblys 0w Cl@rpéistienal hretidn Bidshtomativahoretiro b thnepetahle pedizml e, and
thus, in this case, the I ens placenent portion may be provided on the main
body. [009 Incidentally, the present invention nay be applied to
vari ous types o] ntraocul ar |.ens insertin i ces

exanple, in Ja E‘hEﬁémﬁﬁ’?@’%a?mbﬂ‘léﬁ‘e'ﬁétaéﬁfplﬁgﬁgﬂ KGR Bf e P Shere B

No. 2008- 52@53@*2&3@@&%@@1%&@!5111 aogitipmp deAﬁﬁW’&f‘dtO?%wllﬁaﬂﬁ 1&%%‘1%‘ﬁf

2001- 50256&psEEMWamiﬁabamtm@UtheammmmnN@ﬁn¢@m®@¢8ﬂm®ap@ﬁé§eHUﬁ@%@nlned

Pat ent  Apphdveab ©RotRiRteh €Rrét0 hniNeheHBW-c3:2:8 b tiantlad apanasethnexrnifeed Pat ent
Appl i cati o, Ribl. b6 RN /3 og-%gféi?imes SAnLLAl Meraodhlar Alhs iy NROGINIAT | ens

nser (1 dSu.GELISH g 30 0PSLA! Lonal, B qurt'cgrglﬁqg 9. RePIESSEHOuesh out an

i ntraocul af® |'owm ng sal d pressed
operatlonaP“ﬁB?F?&Wsﬁﬁmﬁﬁ?bﬁﬁfﬁ@&PWﬁ“V@PﬁWWt "B i on where said
operational portion is operable; a lens contact portion for pushing out the
i ntraocul atoobglns; a transmtting portion for transmtting an external force

applied to sai d repRS @ilek@ibadmHI@ich@ bl QpBaitidn b Sel GRinag theRa¥etWhoR; than
I nsertion f, ﬁlofnglrpol}t%lnqgﬁlloogeds@o' f i Bt 5@9@0%@@ shalsRaNELRUL, 1B 1658l d 1 ens
contact port!on r’}‘he 1nvent10|n howevel l-S no?laml eg Pewto an%%Fe ey [,56S: @

st oppi ng mEARE Pt e on bef or e
the intraodyy&p pT"é‘ﬁ%d *"IOSE‘S g“‘t él“?"erléaldéé%dé?ﬂ thypgrpengicyl ﬁretoéllf't E‘lsd‘ VaIFiRgr  saj d
| ens cont aetisgothiz e, élneawptel@tlwé hirtign went betpiyidedtiprpaentiaen Fredyerabigep of

the main body, such that it may have the push-out position in an inner direction toward the

main body (lens advancing direction) and has the origin in an outer direction away 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 forogoing 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.

[00951

Incidentally, the present invention may be applied to various types of intraocular
lens inserting devices, disclosed, for example, in Japanese Unexamined Patent Application
Publication No.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.563-197453.
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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. 2. The

i ntraocul ar lens inserting device according to claim1l1, further conprising
a main body for fixing said insertion fybe in a position anterior thereto,
wherein said operational portion is provided in a position posterior to
said main body. 3. The intraocul ar & énserting devi ce according to
claim1l1, further conprising a main b6§§ﬁﬁﬂr fixing said insertion tube in a
position anterior thereto, wherein said operational portion is provided in
a position postéri on imrasaildr hems indeoidyg déviceThavingian apeatianal perini Wwsbet i ng

devi ce ‘accordin ' .d : ular lens is of a prel oad
type in which s%féds@?‘fﬁ?“%%ér“ SRR Rl ol RAR 0

r ns 1s,set béetprehand. 5..The intraocul ar
| ens inserting devi®cé 4 6?%??&138%%& gl_ilf?Wlﬁg, ng!pé&?sF]e%sgpgatgcg}aErPRﬂ%O& ans is
a coil spring for Butshatigalprdusie pgositinawhersrseidnperasang @oriopat et Ay
direction. 6. The idlbraamidcdbottien ol fgBingobtighd eiaeuladens ding to claim 1,
wherein said stopping,mans, Hn%ﬁ r%ﬁ'u%élﬁﬂﬁgf%?te% aP ikt %Ppﬁéa #f eRgat

o1 ovi ded a1 & | eadh FSTERBAGIORASH 8 SHLeR it gon > o o 0 7 MoeLe
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.

r

2. The intraocular 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.

3. The intraocular 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 1, wherein said

infraocular lens is of a preload type in which said mtraocular lens is set
beforehand.

5. The intraocular lens inserting device according to claim 1, wherein said

returning means is a coil spring for biasing said operational portion toward a
retreating direction.

6. The intraocular lens inserting device according to claim 1, 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.



