DESCRI PTI ON | NTRAOCULAR LENS | NSERTI ON DEVI CE TECHNI CAL FI ELD The
present invention relates to an intraocular lens insertion device for
inserting an intraocular lens into an aphakic eye after cataract surgery or
into a phakic eye at the tine of refractive surgery. BACKGROUND ART
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Pat ent docunent 2: Japanese Unexam ned Patent Application Publication No.
2003- 144480 Patent docunent 3: Japanese Unexam ned Patent Application
Publ i cati on No. 2004-351196 Patent document 4: Japanese Unexam ned Patent
Application Publication (Translation of PCT Application) No. Hei 11-506357
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order to lower the possibility of abruptly releasing the intraocular |ens
into the eye when operating the push-type intraocular lens insertion
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PCT Application) No. Hei 11-506357

DISCLOSURE OF THE INVENTION

Problem to be solved by the invention

In order to lower the possibility of abruptly releasing the intraocular lens into the
eye when operating the push-type intraocular lens insertion device, there have been
employed methods such as providing a slit on a distal end portion of the insertion tube,
utilizing a spring to apply to the plunger a force in a direction opposite to a direction to
which the lens is pushed, or the like (e.g., Japanese Unexamined Patent Application
Publication (Translation of PCT Application) No. Hei 11-510711). However, those methods
are not sufficient in terms of preventing the intraocular lens from being abruptly released.

Here, in view of the aforementioned problem, it is an object of the present
invention to provide an intraocular lens insertion device capable of more reliably
controlling the releasing of an intraocular lens into an eye.,

Means for solving the problem

The invention according to a first aspect of the present invention is an intraocular
lens insertion device for pushing out an intraocular lens by allowing an operation portion
thereof to be pushed. This intraocular lens insertion device comprises: a lens contact
portion for pushing out the intraocular lens; a transmitting portion for transmitting an
external force applied to the operation portion to the lens contact portion; an insertion tube




The invention according to a third aspect of the present invention
conprises a main body with the insertion tube fixed to a forward portion

t hereof, and the operation portion is provided on a backward portion

t her eof The invention according to a fourth aspect of the present

i nvention conprises the main body with the insertion tube fixed to the
forward portion thereof, and at |east one of the operation portions is
provi ded on the backward portion thereof. According to the invention
described in a fifth aspect through an eighth aspect, the stop neans causes
the |l ens contact portion to be tenporarily stopped at a |ocation within
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG.1 is a set of cross sectional views showing a structure of an intraocular lens
insertion device of a first embodiment of the present invention, in which (a) shows an
overall structure thereof, and (b) shows a state in which a cartridge is disengaged therefrom.

FIG2 is a perspective view showing a structure of an operation portion of the
intraocular lens insettion device of the first embodiment of the present invention.

FIG3 is a cross sectional view showing a usage state (1) of the intraocular lens
insertion device of the first embodiment of the present invention.

FIG4 is a perspective view showing the usage state (1) of the intraocular lens
insertion device of the first embodiment of the present invention.

FIGS is a cross sectional view showing a usage state (2) of the intraocular lens
insertion device of the first embodiment of the present invention.

FIG.6 is a perspective view showing the usage state (2) of the intraocular lens




FIG 6 is a perspective view showi ng the usage state (2) of the intraocul ar
|l ens insertion device of the first enbodi nent of the present invention.
FIO.7 is a cross sectional view showing an overall structure of an

i ntraocul ar lens insertion device of a second enbodi ment of the present

I nventi on. FIG8 is a front view showing a structure of an operation
portion of the intraocular |ens insertion device of the second enbodi ment
of the present invention. FIG9 is a set of cross sectional views

showi ng, in a step-w se manner, usage states of the intraocular |ens
I nsertion device of the second enbodi nrent of the present invention, in
whi ch (a) shows a usage state (1), and (b) shows a usage state (2).
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FIG.14 is a series of cross sectional views showing, in a step-wise manner, usage

states of the intraocular lens insertion device of the third embodiment of the present

invention, in which (a) shows a first stage of push-out operation, (b) shows restoration to an

operation enabling position, and (¢} shows a second stage of push-out operation.

FIG.15 is a cross sectional view showing a modified embodiment of the intraocular
lens insertion device of the third embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

The present invention is capable of lowering the possibility of abruptly releasing
an intraocular lens into an eye by allowing a lens contact portion to be temporarily stopped
in the vicinity of a distal end portion of an insertion tube, as compared to a case in which
the lens contact portion is not stopped.

In a case in which most part of the intraocular lens has been released into the eye
from a distal end of the insertion tube after temporarily stopping the lens contact portion,
the intraocular lens, without being further pushed, may enter the eye on its own due to an
elasticity of the distal end portion of the insertion tube portion. In this case, in order to
place the intraocular lens at a predetermined location in the eye, a small force is further
applied to an operation portion so as to cause the lens contact portion to move forward,
thereby lowering the possibility of abruptly releasing the intraocular lens into the eye.

Further, even when most part of the intraocular lens is remaining in the insertion
tube, the momentum of the lens contact portion moving forward can be stopped by
temporarily stopping the lens contact portion, thus lowering the possibility of abruptly
releasing the intraocular lens into the eye.

A location at which the lens contact portion is temporarily stopped should be
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lens into an eye by allowing a | ens contact portion to be tenporarily
stopped in the vicinity of a distal end portion of an insertion tube, as
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As a stop neans for tenporarily stopping the I ens contact portion, there
can be enployed a nethod for nechanically and forcibly stopping the |ens
contact portion, a neans for forcibly stopping the | ens contact portion

t hrough an interaction between the intraocular |lens insertion device and
hands_or fingers operating the sane, or the |ike. The operation
portion may conprise a single portion pushed to tenporarily stop the |ens
contact portion and further pushed thereafter. Alternatively, the operation
portion may conprise a portion pushed to tenporarily stop the | ens contact
portion and a portion further pushed thereafter. On the other hand, sane
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on one side of the first operation portion 15 is r erre o as a first operation surface 15a.

An engagement-receiving portion 18 is provided on a dlstal end of the first operation
portion 15 to which the spacing-keeping portion 17 is not connected.

The plunger 6 is capable of transmitting to the rod 7 an external force applied to
the operation portion 5 in a direction of a lens advancement axis A. Further, the plunger 6
has a coil-spring-loaded rod 20 whose one end 20a is connected to an other side surface 15b
of the first operation portion 15, and a movable rod 21 connected to an other end 20b of the
coil-spring-loaded rod 20. The movable rod 21 is allowed to move either forward or
backward inside the main body 2 in the direction of the lens advancement axis A. One end
21a of the movable rod 21 is connected to the other end 20b of the coil-spring-loaded rod
20, while an other end 21b thereof is connected to a proximal end 7a of the rod 7.

The rod 7 is capable of pushing out the intraocular lens 8 by virtue of the external
force transmitted by the plunger 6. A lens contact portion 22 is provided on a distal end of
the rod 7. Here, a heretofore known shape may be employed as the shape of the lens contact




The operation portion 5 has a first operation portion 15 and a second
operation portion 16. A spaci ng-keeping portion 17 is connected to proxinal
ends of both the first operation portion 15 and the second operation
portion 16, and is provided for separating the two by a predeterm ned
di stance in the | ens advancenent direction. The operation portion 5 is
formed into a tipped "U' shape by bending a substantially rectangul ar
menber, and is connected to the plunger 6 through the first operation
portion 15 thereof. A surface |ocated on one side of the first operation
portion 15 is referred to as a first operation surface 15a. An
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10 is connected to the one end 2a of the main body 2, and the restraint
portion 10 has an entrance groove 30 and a restraint surface 31 provided on
an ot her end thereof. The restrajznt surface 31 is a surface
orthogonal to the | ens advancenent axis A The entrance groove 30
substantially cuts through the center of the restraint surface 31, linearly
extends in a direction orthogonal to the | ens advancenent axis A, and is
formed through the restraint portion 10 fromthe one end thereof to the

ot her. An engagenent projection 32 is formed on one end of the
engagenent portion 11, and is positioned on an outer edge portion where the
entrance groove 30 and the restraint surface 31 intersect with one another.




According to the aforenentioned structure, once the nozzle section 27 has
been inserted into the eye, an external force in the forward direction is
applied to the operation portion 5 by pushing the first operation surface
15a with fingers froma state of the point of origin of the operation
portion 5 (FIG1 (a)). As shown in FIG 3, due to such external force in the
forward direction applied to the operation portion 5, the other side
surface 15b of the first operation portion 15 is caused to contract the
coil spring 23, thereby allowing the plunger 6 and the rod 7 to nove to
the forward direction. Subsequently, as shown in FIG 4, the first
operation portion 15 arrives at the restraint portion 10, and further
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portion 22 to rel ease the intraocul ar Iens 8 fromthe nozzle section 27
toward the outside (FIG5). After releasing the intraocular lens, the |lens
contact portion 22 is left protruding fromthe nozzle section 27, thereby
making it possible to also adjust positions of supporting portions 8b and
the optical portion 8a of the intraocular lens 8 released in the eye.

The intraocular lens insertion device 1 of the present enbodi nent all ows
the | ens contact portion 22 for pushing out the intraocular lens 8 to be
stopped tenporarily before releasing the intraocular Iens 8 fromthe nozzle
section 27. Particularly, the lens contact portion 22 can be stopped before




Further, according to the intraocular lens insertion device 1 of the
present enbodi nent, the engagenent portion 11 prevents the operation
portion 5 fromnoving to the backward direction, once the first operation
surface 15a and the restraint surface 31 have been made flush with one

anot her. Therefore, at the second stage of operation, the intraocular |ens
8 can be reliably pushed out froma pushed-out position thereof resulting
fromthe first stage of operation, thus allowing the |l ens contact portion
22 to further reliably capture the intraocular |ens 8. Further, the
engagement portion 11 holds the operation portion 5 at a pushed position
resulting fromthe first stage of operation, thereby making it possible to
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axis A Further, a push-out surface 53 substantially orthogonal to the |ens

advancenment axis Ais fornmed on a distal end of the first plunger 51.
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The second operation portion 55 conprises a second operation surface 55a
formed on a surface of one side thereof, and a second plunger 56 provided
on an other side surface 55b. Further, a rod 7 is connected to a distal end
of the second plunger 56. An engagenent groove 57 whose | ongitudi nal
direction is identical to the direction of the | ens advancenent axis Ais
provided on a half surface 48a of the second operation portion 55. In
addition, on the distal end of the second plunger 56, there is provided an
abutting surface 58 to be abutted against by the push-out surface 53.

The distal end of the first plunger 51 is inserted toward the second
operation surface 55a in the forward direction along the | ens advancenent
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forward dirgeé perion bR iRdSAred tito Bérhas Body34208y Sildidd 4 }ﬁ%mmapé?ﬁefﬁerééf thS
caused t0 PHSHaOd td REaBOHdnt RAtGHIOHAGNA] ofter £13€126 BEMARHhaRHBISS, S

thereby al | owi ng IRQidNR i afthenRRBERY] BOCHRR! tHe YperaforPPtidd €3 ﬁs‘scmﬂst

operati on PekcdtioR perdioh 80 BRY £ sdcOnd fRrakiBl PeHibn 95 I8g (@ Bp&htichP6riRa™® dnhi -

In this wayhetsh&n@tdpehticd 9&115{5”55 AREFoPE Bhto WS nhivEsS in®BE! Ablved tcp%c;sjkon 50
i's caused tQiabato 3ARhiker liRGhd [ehs baRRERN 8Bl T HbchAGE! ¥ 1tHY pRkLhace 45
of the mai nhadind?. o LinkdiSn8ANS% rbBRilibS SbuBRSiAldEon HArhe: 30 §an no

| onger ”DVeseE&ldtﬂT&gEPEME&anfa ¢tion any er even |f perat or
continues to pus tamuas]ﬁo%p@{eaﬁaspa fohgﬁogo%% %an s b, difect i on.
At that mONgpkee 563 ufiﬂ ?%Sﬁ;s%ﬁﬁ&tdfgﬂe §i dia i plru r%?{ﬁ’)f&@fbeﬁ) RE" t' on

surface 55aotﬁ§rem&tg M ement i E Ef

first st ageslﬂzgﬁjﬁ?e{ d 88vi ﬁ@ uH d 881? 1de t %r ?I}n RP", er}lszz
provi ded on g, di.sta ax%n , ta %l gﬁ NS ttge 6‘?“5 .
ci rcurt g;gponmgf 3 011 95&4@9@? i ?Zt o s 92558 ced in
‘ 34 di ra1 S ompr sa on& SaisH “(QF ce F‘o |

I g;\‘é\’alr nselr{ E ﬂice(gtc [g reo s co cf%un e{ géprow c{'?% T SI e ace ar

t empor ari | y sto dh S| ISC T ego?:a 3 E& l% é”mtg ﬂe'fg?gelﬁﬂﬁzl e
section 27. gTPnA & e Ongl?i} e?égg‘ & tl . egtiony %e“?rom t he
| ens pl acenﬁ‘n X %rfm Gt U2 palf uptce S%cﬁn‘i%ef?tﬁﬂ pg‘é“’% I1oo’f‘he

noz71 6 sect I ;-}? SR ’b seww&i 460 g0 8’(‘%?

| ocati on.

second operat# onﬁ el on%§ Qge ﬁ‘é?EpuBgea@psg? ‘ﬁé(?"g’é‘i%dse ‘S%S%%?%‘hggortl on

55 an ext er {14 fAgrtiar g "anﬁ?rﬁ%a’g Bation
portion rec ,f EIE‘H‘F’F‘ '%e‘?nga el é MERHPTR e f"\’“ihéli‘e 58N
portion rec faciney J ‘ﬁe g dtreh ?ﬁerfé‘an @P@‘P&r?@eanfi £ fiecondr war d
direction, 198 PBTHED é‘F"'aar qiﬂ&?ﬁr ¥ cpbizned yith qng $roHsy &uithers fhe
forward dir ‘(PPFﬁatQPd’HE o3y é‘?ﬁ% PP%LE;;T(}“O?H“E%SSH §P°‘B‘H39da?4“oﬂldﬁorti on
50 due to t¥y tl@?(foe?qgfaqmtlhsrr ’@é a @r@@n@ Gad érdsggﬁﬂgnsotﬁgquglﬁ thsrhalorefiesh 55 in

the forwar d*@ & Bt time, the first qpegation; supfce S5 and Hhersoeond opriEtion sudedsida st age
of operati o MRdGAPSBRVitaDe dactha vheh e RLTORRt SeTace ShNaZoMs t¢ dhut ssinsiibie hed
into the main body 42 while the first operation portion 50 can no | onger be
pushed any further, the intraocular lens 8 is released fromthe nozzle
section 27 toward the outside by neans ,gf the |ens contact portion 22.
After releasing the intraocular lens, the lens contact portion 22 is |left
protruding fromthe nozzle section 27, thereby making it possible to al so
adj ust positions of supporting portions 8b and the optical portion 8a of
the intraocular lens 8 released in the eye. The intraocul ar | ens

i nsertion device 41 of the present enbodinment allows the | ens contact
portion 22 for pushing out the intraocular lens 8 to be stopped tenporarily
before releasing the intraocular lens 8 fromthe nozzle section 27, thereby




possible to start the second stage of operation by only noving a finger
pressing the first operation surface 50a to the second operation surface
55a. Furthernore, the intraocular lens insertion device 41 of the
present enbodi nent does not require |loading the intraocular lens 8 into the
cartridge 4 at the tine of operation or attaching such cartridge 4 to the
mai N body 42, thus making it possible to reduce errors in handling.
Furthernore, the intraocular lens insertion device 41 of the present

enbodi ment is provided as a di sposable system conprising the main body 42,
the intraocular lens 8 and the insertion tube portion 44, all of which are
desi gned for one-tinme use, thereby significantly reducing the risk of
infection. abuttings\wfegHernore, the intraocul ar lens insertion device 41 of

t he present enbod(Z&perafien and eferdkaged that it is fixed in a case not shown,
t hus preventing t fhecopfies atthosfoysmentionad fBicfuraandme simyvnuiniFiG. ()i theapdrgtopus hed
to the for wenusheditheclistiaperation sunfgcet $0aen dfe begioning go antd apply pepihe dirst (Byratitedi f i ed
enbodi ment portion 50/4n ekamaboglimthe lfemard digetidn. Oue theswnilt extettal fshomplicd td-l G 10
di ffers frorht fist gperation pertion dl nethe fomvatdhditectiors thepusteamssutfiverid aff thesfiat sl i de
hol e 59 pr oalwhger Hinis saused © dusdyut 4R abetiop seffdcd 88 hbihe s&@nd plunggr b6rthedby nto a
shape of ovalllopagdicthehe fivist dpetakien partien Htlandnbbeseorid opriatonfportianr IShe movelere i s
provi ded on the forwast diptctimgatrthessbmatisieop pin 60 protruding toward a direction
ort hogonal to t held thia svapduaotharsiiatsudace SOWof thé first opesdtiop bouige 50 Bkatsdidser t ed
i nt o the maiabutbgdinstdBe ditst bpéritiongloapnpedeinttl sirceod obie nghii B&Br42edh kg o t he
slide hol e 58pseahefiissopatationpettivnsPpenine ongp iméeno aetforoardasirettivn a8y apthei N 60
nmoves to thevémifvebpanthr kaatnud ke phdhoths fisktt bperatian rsaifge 3k thhie Shivaed hol e
59. Atirectiodhi Agthttomérhent, thd figDepekagion hefse E0sAKtthORcsR\pe@tidhlsuafaed t he
present nodi¥ske saliflash withdne afiothe®ns contact portion 22 can be stopped
before an intraocB adrrylim st & fitss stig] Fap@skidnla0 AeRribedZbb &, §RES tdhcPiortibly

al | owi ng t he22sgrowdgdi oh H8istaDerboftth@grll Mitcadsel @6 Wek Gg@ndd a3PBurdferenbe o hd de

hol e 59, thusptiedt pbtivh BPofttheinkastalaelche 8 bladdl ih MRt inftichhgbelpofth 48rdradingent . 3.
Third enbodist@intridohiaOéas 8kd the FerwaidWiRction. AccordMl dolthd presed] @hbodRistithser tion
devi ce of therdeasekis pehes aaik i ek she eRMdnbRt AER6EIER b REPofdrilyst
enbodi ment ispophéiBhs the iRRBPIILSIESs & pkRQCHrdiBE MiRhEe sERfol 275 B RELNHENCE
nunbers ar e ikgRdulbOlefeS fildlibRed RANSRNBorP BletlSnsdtackOf Qediidn LH o B84 | Oned
enmbodi Ment s, sedtfauS20hd tthéld b NBe 4884 | PeioANS7, Ofucsddsilel akddS bl Qophlie sfake of
sinmplicity. predetermifiédl Jobdtioaocul ar | ens insertion device 61 shown in FIG 11
conprises a nain RedYasGRowih 1988/(8), RbpP@fot bheSRe s&o&fﬁfel‘aﬁﬁﬁ%}%égﬂ 64

al | owi ng t hey, @PEY AbiyQs tHRQELIn@ Bpdatioh Qoflidk 85 bR ckidifal BFWR fle AMa B AGEURRL
directions Wiidl heSR8Rd opQRatiddSoMin LRGN CerrRB 685 G akﬁ'aqgg et f?:éﬁe‘j to
an ot her engpBdRoPbodibe réRiVinDAMcE45 & BleBbredetdrREneli NG T B 'fgm
repeat edly CRUSRR, b GcoRes ;ahgﬂv 6 5PN afctvddGo HRVE Ll fo %&"r iy
backwar d di raﬁ&tiﬂceﬁéldermgeff thoHrbe 28orPRorlic 5RREUL e L& Ford %ﬁ)‘ﬁald b the
cartridge 69,4 Qchft BHEERDRHN 555 the TSR MIR&idmRNNET .

In this way, by carrying out a second stage of operation in which the second
operation portion 55 is further pushed into the main body 42 while the first operation
portion 50 can no longer be pushed any further, the intraocular lens 8 is released from the
nozzle section 27 toward the outside by means of the lens contact portion 22. After
releasing the intraocular lens, the lens contact portion 22 is left protruding from the nozzle
section 27, thereby making it possible to also adjust positions of supporting portions 8b and
the optical portion 8a of the intraocular lens 8 released in the eye.

The intraccuiar lens insertion device 41 of the present embodiment allows the lens
contact portion 22 for pushing out the intraocular lens 8 to be stopped temporarily before
releasing the intraocular lens 8 from the nozzle section 27, thereby achieving the same
effect as that of the first embodiment.

Further, the second operation surface S55a and the first operation surface 50a are
flush with one another when starting the second stage of operation, thereby making it
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The knock nmechani sm 64 is capable of pushing the intraocular lens 8 by a
predeterm ned di stance as the operation portion 63 is pushed to the forward
direction, and allowi ng the operation portion 63 thus pushed to the forward
direction to automatically nove to the backward direction. The knock
mechani sm 64 has a plunger 70 integrally fornmed on the operation portion
63 and serving as a transmtting portion, a rod 71, a coil spring 72
serving as a restoring nenber for biasing the plunger 70 to the backward
direction, i.e., a noving-back direction, and | ater descri bed engagenent
sections provided on an inner surface of the main body 62. Here, the
mai n body 62, the plunger 70 and the rod 71 are preferably fornmed by an

i nj ect i on- nposkiii¢ ® Sayrhthaetiond stagé nf oferation dbyrntyi boting g fingermasssing thodficst | on

t her eof wi t lopbrationciugtcesifial tof the secomigppeiasposiafhed 35ty (di sposabl e) . The
pl unger 70 rest ri Birthemnora rihgeinthoauitay dame itsenibn tdedcoo pE phthe grespardribodinGdt t 0 a
pr edet er m nefdey mon gepira vddibg et inttaosulasiess Hinshiha gariraige @ at thanisms dftobaxgtipor t i on
for transm tdriamghimg sechtriridde 4 oriemaippoded?, toustntdirpiepatiblenc pdodel @ror63 by

t he oper at orinhandéing.ens contact portion 82a provided on a distal end of a
push-out axis 82 PBdrthemmeore,alt ifftaccllaclefy instgwin delichas obithe pickeht babydiméntihose
one end is prewndeded awidpbsablResyapa cainp@dingdMe inadb&ls, 42a0@ iRrdpailsr lods Pusd- out
menbers 76, tf6 idsertior dult paifiont4acrallest whicht fte dbdighedd @8yonéaimel ige, GREEBY | ON
portion 63 isgpnifith@rradeithe\thdixklobRifakbs body 75, and is forned into a shape
of a disk by centFirfhegid, thesixpandianNBnd Reor@siedeerd 40bf thb roott SmbsierfSs i N

di aneter.  so packagdliethaxi & fked¥n  Gask SoLMIWAPBLs Prebdntihd e ©RbraticDErleh 42, and

i s so:f or nedydnh@kink hnﬁt@dﬂtt&ﬁllﬁ?ﬁﬁi@ﬂ%olt% esrived difkGor BethBRine BO Mrn%z and he
pair of the SB_l.}I,Efﬂ gout nenbers 76 is provided on the other end of the

axi s body 75 roggmoalmgeﬁ,gyulmg{tm ng section 77. Further, there is

provi ded on the caplinehil@NeRAfdehdA dZ\ﬁc@Atﬁlts%wﬂthﬁﬂonﬁ@érE gl 5R¥AI d a
direction ordufdegaRal inlthut bheop BERs BR¥RANHEIBRE 1B D Movided on a mhlAebdagip, of the
push-out mendief idéhole M BempPHANIIIRH AGLAS SF SRE phiSIS WAHUAD CRTRNandbleht A _and
is formed inkd & MEBACHEH i PANRIPBn @ i HidHze©$1da ibp bieso ﬂbt!ﬁhd‘:% ®Ratd PN 77,
substanti al | dfreBfinarthEgonky tbhhé 138 ARARAIMARECAEMe B surer INsSnRAEd iff the
push-out MErReHSin Hidy £Dwith 1R hQPVHH 6b heRloPBLihE Bsdried R0 A NBORUE SPr04!i{1B

ends 76, 76fGANALELEHm Astbhehid N 18 S5 bhOBo Aov@Nf THRVRRMrd ok REL] o
ort hogonal t®.ihss WBRs aqgl BESIERY: 13141 D. Further, convex port ions /8
protruding out Warﬂhc)f) ﬁl@rﬁﬁﬁaogt'ﬂ fed ser%ﬂﬁlﬁengpiﬂ %th@fpré&‘sﬁt Iﬂ&ﬂhgm

menber s 76, FEpREEh: vda o A btlst em tZ
pl unger 70, tse@freaa' 5 1é§é oxmt 5 'H‘ﬁo i ta fovw@RAP! € Of
Pushing oul SeRchEia'sy ﬁle H.gft;ﬂa G S“ {ogtg Plfpgihah>r |t od

thereto fromt J%men a pair of
engagenent nenbera |ded on one end of the slldlng body 80, and
&‘téﬁfxgl

the push-out axi S nt&ro gtpe.rt%qll &&rﬂg of ?l?e V\P'rggen% Q’ﬁtgo%itm 'aﬁbfe S ﬁ%’m%ge

The sliding S
large that t g’gr}{?nl ndd>fid ent i that i I‘I[‘lprlSB

na| n bOd 62'3 L+ n S are usegd f ESC 1be I*OS%YK‘ 1< &%Orflﬁent B% Out
axis 82 gn teﬁte ?te‘;fnts t us i 1}}%}”11}%%1 SC-I'] t](}&lSO suc (Eh ld’l 5)852 has a
subst anti al | 1 ﬁ?ﬂ‘ctl ’ﬂ? écpe e§]§ Vﬁ‘éﬁ é PB?ﬁg %é’ 0

such abutti Og gonno ! e?‘%?gg"ﬁ(f

The pair of Hgﬁ ) aé’ 5’?‘%0 iSpE % Lapy \

outer edge "gla d}lthgg he g?‘ g ey | Ined al Iy
paral | el w t'FPS#Hg yc@l’?gs 9%65% Eﬁﬁr Lo moveyig fechigng, g1
are so for t‘ttati npinfragrulap etlaqfri d?nﬂaﬁ ‘m‘ ‘}‘18?%‘6 VioiRedt d
proxi mal end&¥PgYse B ct ed. tq the sli d ?od he en errent menber s
81, 81 are al so afl% t'BEBPHER |8 alS| S rﬂ“%/\}t! tthe %63 b¥mis 8la
and toward PrerEERneG Stﬁtcmagtfrﬂtﬁmtlw !§Pétaf\?8rﬁ% lgectwn Rt t her ,

on inner si ddeWvEg the,gpemtion Portiondsd 1gps p thg hRaEd ‘é‘t o gyjomagigally peor o

are respectMeV&lty s baskyad %ﬁ%%wéf h?)@F‘?qko'ﬁ S‘W GAnhag pipngen 40 integrally
af orenenti oned convex portions

§|n the
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78 are to be engaged. And, on outer sides of the distal ends of the
engagenent nenbers 81, 81, there are respectively forned projections 85.
Here, on both sides of the cartridge 65, there is provided a wing portion
95 capable of elastically deform ng toward a direction orthogonal to the

| ens advancenent axis A An engagenent projection 96 is respectively

provi ded on an inner side of a rear end of each wing portion 95. The
cartridge 65 is so fornmed that the rear end of the wing portion 95 is
caused to elastically deformtoward the outside once an external force has
been applied to a distal end of the wing portion 95 fromthe outside to the
i nsi de. As shown in FIG 12, the main body 62 is a cylindrical nenber

and has an @yakd shiddepbalien StieH @/arsaeéérmg & Stk Afend REded r7 8 Sifle of
one end 62agpyfidCin §émf5§ 280 RsBfns HeMIbBY fSbidind! AP PRRAAS7RRS tRebAGwRAr al | el
with the Ieaﬁeﬁgﬂqrecamngaegcﬁd cuEHrénb%er &&rmeéa{gage%n{ QLERIR D AqA, Si de

of an ot her Oggrgmﬁglqug;cetohﬁlemrm 2, there are respectively provided,
across the Iens m@mﬂbomzsthé 1th &tvarag&lh@ cf?ca‘?é fagi B o8 Wi th
whi ch the engagsieRidbe QY d Héticq teds mﬁlft ggaged
In additi Oncos@%%daf‘avdrﬂ als gslaglﬁg, su ace o mal n o y t here
are provided a

Bf %v&f?ém b ¥e ‘%%&L E&M% §Rd a

t t back
{ gst Llecb;gﬂ &Qalgﬁjaif forde! gleo%eip CEEI{S i fop&t b sthf% erd) P{oegg} {ﬁ -

t (&)
spring 72 | 9“’%%5?’“’“%5‘1 R fiﬁ‘ CER
with the pu S ha f p ? Spa% are
caused to p%gr? %)% en. % r%ﬁﬁﬁgrr? hQF ds &ﬁ tbn Y/ °Pe£?f§th
pl unger 70 ! 5 tfate 1eorn aaxls gy IS 68 mtgf %Pe?  AEKPst al

surface 83 (FILG f St 0 n

ol ning seclt IR T e ner d.Es efﬁjvpa% | ﬂ?%%ﬂéb?&*dﬂ?%es
hol e 88 of Wgﬁm i m;‘ﬁé %r% RS ?7\21 éor'm%sac %t 0 nove
to the for F&“ﬁ gy F [gmam?célg?p Qn ?ﬁoﬁp a&dH@ftPW@‘ W tHP8 st op
pin 79 abut E nd 88%) I%f the slide hole

88. In this se se E‘ &%] %msj@bﬁsgﬁa’&f}i@ gﬂiﬁh arf“SVWatrd and
Oh the _]ommg ser:“oq %

back d
o g F the gwstpaut Ger 70)

e
ends 76b of %ﬁ e S. :Iﬂéﬂﬁ Ve n)c a a nst e abutt| ng
eax&s od eytuﬁe Wi ec1 §) gf
7% }Sl de

fol | owi ng d ]iyé’ﬁra '4 Wl&" 9|L fmcteﬁg Oaég"%t a, {76 categied fr ke
) t 88 is

when the st a}]QW%CbE& Slaﬁ
referred tok %S?PSP‘M ‘Ki‘fHon éIrt ¥l tBﬁ ten RAVasERINESt ¥ 4orti on

63 (pl unger THEELRARYE*P Ogst 'i“ﬁim}gg/) F’FF:‘EitO“tdI‘Féal §8d5ePb-/88 o881 of t he
slide hole 8%nt B‘FT’ rgspect e}& ush out oint. Further, the coil_ spring
72 is di sposed b hreeth 7t1h‘é nﬁhéﬁiﬁrﬂie with gp eﬁ’ﬁ'ég‘?’fam borpVided idgpandently
oper ati on pdESigR. d5¢ rodiyd is srphle of pughiingsout e ‘?@P Prlélﬁf' $Heve todhe edemnd t he
backwar d di f38a frassmitiogh herqte Gom 1he Qt“i‘gﬁﬁ TBotheiteh 76 Qasrﬁaﬁldﬁ’@éﬁd}‘rﬁ‘?ﬁé’dm‘@ft he
forward di r E2BHReNt RmbEs 1. 8 mrovided p ang cahpfde didie body Bdran drete-geime t o
an oper at i oA*i&RaBovided o athespnd eélldtnﬁé’o‘éib@r ation enabling position
refers to a posi tThsslidng body &gep sylindrice) arembenwhse wierdipmeteri sp largathather
pushed to t He stidingdedy H) sabeweshio baanavably ieserediinte the maim kody ReThet didingi n 79
i s | ocat ed howsySX sl capablstaf deldingdhe gishatut exie 82 bh die Il asdveBemeniax A-he one
end 88a t heFudfenithe diding hodis¥hhas anwhstintialht flat phutting syrface$§ @rovided oo e @i on
enabl i ng pogidtherofi sichehuttingmiufess 88 beiag brlacgenad to thé lenhaslverementiasis Apor t i on 63
when the stop pi NhEPaiefiths cagedemsnt mérabesndl, i bxB8ds im mhecisihi dfenholie 88.
edge of the sliding body 80, and is formed across and substantially parallel with the lens
advancement axis A. The engagement members 81, 81 are so formed that they become
thinner from distal ends thereof toward proximal ends 81a connected to the sliding body 80.
The engagement members 81, 81 are also allowed to elastically deform about such
proximal ends 8la and toward a direction orthogonal to the lens advancement axis A.
Further, on inner sides of the distal ends of the engagement members 81, 81, there are
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The cartridge 65 with the intraocular lens 8 placed therein is attached to
the main body 62 having the knock nmechani sm 64. The rear end of the w ng
portion 95 is caused to elastically deformtoward the outside once the
external force has been applied to the distal end of the wing portion 95
fromthe outside to the inside, thereby allowing the cartridge 65 to be
inserted into the other end 62b of the main body 62. At that tinme, once the
external force applied to the distal end of the wing portion 95 has been
removed, the wing portion 95 will be elastically restored, thereby causing
t he engagenent projections 96 to be engaged with the receiving hol es 89,
and thus allowing the cartridge 65 to be attached and fixed to the main
body 62 (FI Gespactively provided chmreavdpatiova\B4 withewhielt tha efordmentidned sorivas pottioan

devi ce 61 i J8akx taibaeugagsiidindj antoutzo sidésarf thealigaliendsedf thic engageriert enetibers 1pwi ng

t he i nt r aoc BlathekkaresePedtivelydonpes hmiecoos 85y neans of the knock nechani sm 64,
and rel eased fr onHedkeondmtlt sided 9€th6 Sarwhign 63, tthers isfpadvitied a svimd gortich@p capsylat i on
and ef f ect s of elasticallAdefamdngpwirl 4 direcidrosrehopmnial prikdlesd advaricament akia . An

proj ecti ons cBgegeinkht phajedtion @6 dagestcfivebnploided bix at imper ddinefayvRa@dtdfaact®0 of

t he mai n bodying gortive 95.aTh kertdigk &6 nato foenalethanpd te@dert @f tHeewiap pérdibh @9 iporti on
63 in the faawade dastiedlyidoformtowdi®tht oniide bndelss RkieGall fBRe Q@etcal aplie@@rd | On 63
into the naidstdenyofiRe wingpoitide 9pRbMtthedutsicitgitr ifskdleG. 11) . At that tine, as
shown in FI G 14(ahs shdw ipl RIGQE) the' chasibbdl e i§ @dtyifidriodl endsies el K@ aM0WaI t O t he
forward diretitd Bsle 88 tfovited toh acduifid 10éatddneh £6ik oS el dd@ 622 such slide holdege, the
stop pin 79 spiviigid@@topindalieardl teidg hraillé] with tBé leA¥RN adcOmbM \4Ris I PR PNe end
88a ‘towar d_tsigacetibiedenth S@bofintdtien ehd62t5bf e nfagl ®AaPB2 phaviactadsRBrtdie mai n
body 62, thefi@hiedabiresithe 1dnd Qudnbeik i@ Andcthdpalaf @&elmlgtmefsrs@elsv Ry form
pi ston acti amidhth@ersthsirRRtsoRioneenot hecoReeeoSBdeanshetdie ot her end 88b
of the slide hol eirBfiditlod, ébas iMRY cirduiferBhildD 9@ facd BF ﬁiadnéuﬁ%oaap@z ahd@NrPOrti on
63 will be rRehaAI £ Ekiin SoRRRE Gofon 1SR ESipOME 1d07 Nlan@NCRstAMNSIERePI N 79
of the -pl unﬁ1 mﬁmhalsreaﬁetmgqqeaidﬁlheor@hheﬁqg%a& B8k Bkickie atdids hnh 6r 88 of
the main bodyhiGPservilas it atordrhdMBoneli RRgARLHAA SR, and the operation portion 63
can no | onger NMDVRektOthe ﬁlné&'quglpEif A HRRoil spring 72 Kliferedbwhidahe bhd™e, the
engagenent n@abes sf B ma bcﬁﬁz%zcﬁégﬁﬁﬂ)gt@itl?!h@%é}ﬁél}tglxﬁém@@l% 96 MA{ YA %heN' th
respect to tﬁa@l bR PenfbEN 28 AR BlaSs Rnddn tibEnb@Emdrk mBRHHES 8 ef%ha%o #f, war d

direction, tReuRYPurdgbd B laa)tﬁobiﬁ Hl%éﬁeﬁ%tb‘ﬂ%ﬁ?b& YOG REY aﬁeﬁd 96b of
restriction t ﬁ)éuﬂﬁérﬁﬂe%n?6 on{e § abiR ing surface 8 as shown in
FIG 14(b), once Fltﬂﬁ'lete)fﬁ in! @rp&swaéap ugp p !f'ﬂ% f 0, 63 has
been rem)veq%ovtd ﬁ{ot Dsi1¥e le@ ‘?tﬁe tﬁ@ S[to a
bi as force Qf1odv to'st@lé'fé‘r%a 1 o ? he
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In this way, the push-out axis 82 is caused to release the intraocular |ens
8 fromthe nozzle section 27 toward the outside by carrying out a second
stage of operation in which the operation portion 63 restored to the
operation enabling position is again pushed into the main body 62. After
rel easing the intraocular lens, the lens contact portion 82a of the
push-out axis 82 is left protruding fromthe nozzle section 27, thereby
making it possible to al so adjust supporting portions 8b, 8b of the
intraocular lens 8 released in the eye and the position of the intraocul ar
| ens 8. The intraocular lens insertion device 61 of the present
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63, the rod 71, the coil spring 72 serving as a biasing nenber for biasing
the plunger 70 to the backward direction, i.e., a noving-back direction,
and t he engagenent sections provided on %he i nner surface of the main body
62. However, the present invention is ndt limted to such confi guration. As
a matter of fact, a knock mechanismfor use in a so called nmechani cal

pencil can be errpl oyed as the knock systemas |long as the operation portion
can be automatically restored to the operation enabling position. Further,
other than the coil spring, a leaf spring, an elastic rubber or the like
can be enployed as the restoring nmenber. Further, according to the
af orenenti oned enbodi ment, the intraocular lens is released to the outside




An intraocular lens insertion device 100 shown in FIG 15 conprises a main
body 101, an operation portion 63 and a knock system 64. An insertion tube
portion 102 in which an intraocular lens 8 is placed in advance is attached
to the main body 101. The intraocular lens insertion device 100 is a
preload type intraocular |lens insertion device fixed in a case 103 and
packaged as well as shipped with the intraocular lens 8 placed thereinside.
I nstead of a rectangular receiving hole with which a cartridge is to be
engaged, an attachnment portion 104 for attaching the insertion tube portion
102 is provided on a distal end of the main body 101. According to the
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The invention clainmed is: 1. An. intraocular lens insertion device,
conprising: a main body with a | ens advancenent axi s extendi ng
t her e-t hough; an el ongate nenber, including a |l ens contact portion, that is
novable in a forward direction along the | ens advancenent axis from an
initial pre-use position to a fully extended position; a first operating
portion that is configured to be pushed by a finger in the forward
direction and is connected to the el ongate nenber such that forward
novenent of the first operating portion results in forward novenent of the
el ongate nmenber; a second operating portion, |ocated rearwardly of the
first operating portion, that is configured to be pushed by a finger in the
forward di r #den pessiag dhrpughcbi nerglesdetion 2 hdueteaniging thermpergion Bartion ¢hi be or war d
nmovement of stonelys pushed topker frvard disetiqnoin erdenutat pushrout dhendntdoquiar deens. of t he
el ongat e nedlsaveverahyl carrying opiaihatfirsisyagei oft @drapivn.hihe hens n@ihtactbpdjora Bda is
confi gured tabowsd tove trschanicnlly stogped at the tpciomt where the inraseild lewndas plsit ta on
rearward of bt hedeas@istramaibanorale sctpnsi7t thenaby preveatiog e ittiaeculas $tns Aiftom baig t o
prevent a fiahgptly felcasadpveinivhen b iecd pusbing dipes@tating ppiot i6®ns $tonghandpthsd ti on
forward of tdeasingshcriatraotylanibresr8ahore sdfelyel ongate nmenber will be | ocated
bet ween t he pr e- uBethpasid, ibpargyick duh éhefsaddny siaxd efiigedltigost titionthelogeratidre
restrai nt prenientd @ bd pgehed fstramglyy ubdiimgodue ehy Bkertge deti¢angl phows aie t 0 t he
posi ti on f orpastibngfortion 3 nebd aminmtipalBnestavixbtoahdofetidion asibling pusition,| thersigt
prevent t he aieeiag dheogeraadri to @pgra ttheospetatiompomion 169 af devwarme loperbitionaenabling i on
t hat resul t positior d3aha bOthg dire stapddfapetaton) thuk Making iff dabibryto énski@ fhd@akraposlat | on.
2. An :i ntr aoewBaifio kierge.i nsertion device as claimed in claim1, wherein
Furthermore, according to the present embodiment, the operation portion 63 is
Jocated behind the main body 62, thereby making an insertion operation of the intraocular
lens 8 easier and one-handed operation possible so that the operator may use his/her free
hand to perform other operations even at the time of performing the insertion operation.
Furthermore, according to the present embodiment, the coil spring 72 serves to
bias the operation portion 63 to the backward direction, thereby allowing the operation
portion 63 to be more reliably restored to the operation enabling position.
According to the aforementioned embodiment, the knock mechanism 64 has the
plunger 70 integrally formed on the operation portion 63, the rod 71, the coil spring 72
serving as a biasing member for biasing the plunger 70 to the backward direction, i.e., a
moving-back direction, and the engagement sections provided on the inner surface of the
main body 62. However, the present invention is not limited to such configuration. As a
matter of fact, a knock mechanism for use in a so called mechanical pencil can be
employed as the knock system as long as the operation portion can be automatically
restored to the operation enabling position. Further, other than the coil spring, a leaf spring,
an elastic rubber or the like can be employed as the resioring member.
Further, according to the aforementioned embodiment, the intraocular lens is
released to the outside by pushing the operation portion into the main body twice. However,
the present invention is not limited to such configuration. As a matter of fact, the operation
portion can be pushed into the main body three, four or even more times as long as the
operation portion can be automatically restored to the operation enabling position.
(3) Modified embodiment
An intraocular lens insertion device 100 shown in FIG.15 comprises a main body
101, an operation portion 63 and a knock system 64. An insertion tube portion 102 in which
an intraocular lens 8 is placed in advance is attached to the main body 101. The intraocular
lens insertion device 100 is a preload type intraocular lens insertion device fixed in a case
103 and packaged as well as shipped with the intraocular lens 8 placed thereinside. Instead
of a rectangular receiving hole with which a cartridge is to be engaged, an attachment
portion 104 for attaching the insertion tube portion 102 is provided on a distal end of the
main body 101.
According to the aforementioned structure, the intraccular lens § is allowed to be
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the el ongate nenber include a rod and a plunger; the rod includes the |ens
contact portion; and the first and second operating portions are connected
to the plunger. 3. An-intraocular lens insertion device as clained in
claim1l1, further conprises: a bias elenent, associated with the mai n body
and the elongate nmenber, that biases the el ongate nenber in the rearward
di rection. 4. An intraocular lens insertion device as clainmed in claim 3,
wherein the bias el enment conprises a spring. 5. An intraocul ar | ens
i nsertion device as clained in claim3, further conprising: a lock that is
configured to prevent reward novenent of the elongate nenber in response to
the first operating portion reaching the |ocation at which the restraint
prevents a tdleagel tofthoontpdisthirongh tlee sthgas Sf opgraticat justdikp ohiet presantt conbodiikdny.. 6.
An i nt r aoc ulFauthek,eths opefstipntpoaiiondBvis @Bowal t6]t@i duethatically | radtéred to mhepeatibnt he
| ock conpri seblifg pusiior &Y imeans@if tHe k@odki Miethaniype 6 Bt ieginkosfiobaatioand a
def | ect abl e pr oj eMeiimoanatiBe ifsesion dévide. 100 of theAresérd bhBaTikbm Cothfiikes kHRSEr ti on
device as cChkaicedster @ for Mutbmabrdly bdoriniethé @pbraddmportifie b8 de $hedosdrMon and

enabling position, such operation portion 63 being pushed to push out the intraocular lens 8.

In this sense, the same effect as that of the first embodiment can be achieved with the

present embodiment. '

Further, the intraocular lens insertion device 100 of the present embodiment is so
packaged that it is actually fixed in the case 103, thus preventing the plunger 70 from being
unintentionally pushed to the forward direction at the time of storing and shipping.

4., Other embodiments

According to the aforementioned embodiments, the lens contact portion is left
protruding from the nozzle section after releasing the intraocular lens to the outside. .
However, the present invention is not limited to such configuration. As a matter of fact, the
lens contact portion may be configured to stay in the nozzle section, and the intraocular lens
can be slowly released into the eye due to a shape recoverability thereof resulting from its
elastic nature, even after the lens contact portion has stopped moving to the forward
direction. '

Furthermore, according to the aforementioned embodiments, the operation portion
is allowed to move forward and backward in parallel with the lens advancement axis.
However, the present invention is not limited to such configuration. As a matter of fact, the
operation portion may be configured to move forward and backward in a direction
orthogonal to the lens advancement axis. In this case, the operation portion is, for example,
provided on a side surface of the main body, and the push-out point is located on an inner
side direction (forward direction) of the main body, while the point of origin is located on
an outer side direction (backward direction) thereof.

Furthermore, according to the aforementioned embodiments, the plunger serves as
a transmitting portion. However, the present invention is not limited to such configuration.

As a matter of fact, a link mechanism, a cam mechanism or the like can be employed as a
transmitting portion by which the external force applied to the operation portion is
transmitted to the lens contact portion.

Furthermore, according to the aforementioned embodiments, the insertion tube
portion comprises the lens placement section. However, the present invention is not limited
to such configuration. As a matter of fact, the insertion tube portion needs to comprise only
the transition section and the nozzle section, and in such case, the lens placement section
may be provided in the main body.

Here, the present invention can be applied to intraocular lens insertion devices of
various embodiments such as those disclosed in Japanese Unexamined Patent Application
Publication (Translation of PCT Application) No.2008-521535, Japanese Unexamined
Patent Application Publication (Translation of PCT Application) No.2001-502563,
Germany Patent No.4110278, Japanese Unexamined Patent Application Publication No.

Hei 4-212350, and Japanese Unexamined Patent Application Publication No. Sho
63-197453.
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the slot and the first operating portion are configured such that the first
operating portion can pass through the slot. 8. An intraocul ar |ens

i nsertion device as clained in claiml1, further conprising: a substantially
u-shaped connector that connects the first operating portion to the second
operating portion. 9. An intraocular lens insertion device as clained in
claim1l, wherein the nain body is configured to receive an intraocular |ens
cartridge. The mventicnalaamedis:i nsertion devi ce, corrprl sing: a main

top sur facek- SR APERAGPRTAElenR i S SRR CPT LB ¢ QﬁLQWEﬁ?y

‘axis in a foamaan&mdyt% adenmadvangementaxis eKte n@- surface
| ocat ed such t main body will prevent nmovement of the first plunger
in the forward ion when the first plunger stop surface abuts the main

body stop suari eﬁg meedver irlcinein b%ns*@biﬁﬁ%t%b?ﬁépg%ﬁeﬂct

d
erecti on 11 oriSHt %iﬁ%ﬂ?@rﬁg@u iR lotig M lendaduanges t on
the second pl umgnt @atysg fvpenahny mqltlaéc gg-mg;etggsﬁumj 1% lgquin?uch t hat

of 1 ﬁ”tseﬁf)nék%%%@%dphtﬁﬁ@%?mé?ﬁ dir 2’2{ "on and. such that. the second
pl unger i s @ Hest oparading postion that idicenfigoreditethe pu @héﬁebg' rst
AT e iR A kil G e 5
| ocat ed bet weclQINgate aNQIB isticdn pwiand ymeuement pﬁstheon Wnen
i raocul ar i‘;ﬁi‘: orSH; Wﬁ%@@%?@@?ﬁ@“?ﬁ@mw Rfihe main
body defi nes 5 Qagatenaembere main body stop surface is associ at ed
with the rearsacdnelpiratig Boftieptlioaed rearwardly of the first
operating portion, that is configured to be pushed by a
finger in the forward direction and is connected to the
elongate member such that forward movement of the
second operating portion results in forward movement
of the elongate member; and
a restraint associated with the main body and configured to
allow the first operating portion to pass from a position
rearward of the restraint to a position forward of the
restraint and to prevent a finger from pushing the first
operating portion to the position forward of the restraint;
wherein the elongate member will be located between the
pre-use position and the fully extended position when
the restraint prevents a finger from pushing the first
operating portion to the position forward of the restraint;
and
wherein the restraint will not prevent the second operating
por’uon from moving forwardly to a position that results
in the elongate member being in the fully extended posi-
tion.

19




the first plunger defines a rearward end and the first plunger stop surface
Is associated wth the rearward end of the first plunger. 12. An

i ntraocul ar lens insertion device as clainmed in claim 10, wherein the nain
body defines a forward end and a rearward end and the main body stop _
surface is | ocated between the forward end and the rearward end of the main
body:; and the first plunger defines a forward end and a rearward end and

the first pl ungél Anommaotu&@r lens enseriohedewrre sdelboneat th eddirand t he
rearward end g iIFSt pl unger . 13 An intraocular |ens insertion

device as cl ai ﬁe aim12 erein e mai n body includes a
| ongi tudi nal Iy & nEAY mem%r H@ﬂl atesl ﬁﬂd\atpi@lgemp surface; and

t hte fid_r st p: u?getheimmdemdeswtheflllsrigfé@ggaw Pbg?g@eseli}g?glcte udi nal 'y
Tntraocul ar ?en&ﬁ%ﬁ@ﬁ%‘m%ﬁ@?ﬁ Reratifepdrtians ﬁrﬁ’q}@neﬁﬁf%(i@@ﬁh@he
second pl unger | ncphli%e]an engagenent groove wt h a forward end; ar;(r:lm';][]e
oroove, w th ﬁ'ﬁé Hﬁﬁ? FAQETIASRIES inS b RioNTHIES 44 En bR LA™
groove when t T BPHABEISCGSS noving in the forward direction. 15. An
- intraocul ar | enm ibiaer tleamegry igssordatedi weth i thet mahin Wodyhandl fhe
: elongate member, that biases the elongate member in the
rearward direction.
‘4. An intraocular-lens insertion device as claimed in claim
3, wherein
the bias element comprises a spring.
5. An intraocular lens insertion device as claimed in claim
3, further comprising:
a lock that is configured to prevent reward movement of the -
elongate member in response to the first operating por-
tion reaching the location at which the restraint prevents
a finger from pushing the first operating portion for-
wardly.
6. An intraocular lens insertion dev1ce as claimed in claim
3, wherein
the lock comprises a projection on the first operating por-
tion and a deflectable projection on the restraint.
7. An intraocular lens insertion device as claimed in claim
1, wherein
the restraint includes a slot; and
the slot and the first operating portion are configured such
that the first operating portion can pass through the slot.
8. An intraocular lens insertion device as claimed in claim
1, further comprising;:
a substantially u-shaped connector that connects the first
operating portion to the second operating portion.
9. An intraocular lens insertion device as claimed in claim
1, wherein .
the main body is configured to receive an intraocular lens
cartridge.

(M
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the main body includes an integral |ens placenment portion, transition
portion and nozzl e. 16. An intraocular lens insertion device as clained
in claim115, further conprising: an intraocular lens stored in the |ens
pl acenent portion.

10. An intraocular lens insertion device, comprising:

a main body having a lens advancement axis extending
therethough and a main body stop surface;

a first plunger that is movable along the lens advancement
axis in a forward direction and that includes a first
plunger stop surface located such that the main body will
prevent movement of the first plunger in the forward
direction when the first plunger stop surface abuts the
main body stop surface; and

a second plunger that includes a lens contact portion and is
movable along the lens advancement axis in a forward
direction from an initial pre-use position to a fully
extended position, the second plunger being operably
connected to the first plunger such that movement of the
first plunger in the forward direction results in move-
ment of the second plunger in the forward direction and
such that the second plunger is free to move in the
forward direction relative to the first plunger,

wherein the respective locations of the main body stop
surface and the first plunger stop surface are such that the
second plunger will be located between the pre-use posi-
tion and the fully extended position when the first
plunger stop surface abuts the main body stop surface.

11. An intraocular lens insertion device as claimed in claim

10, wherein

the main body defines a rearward end and the main body
stop surface is associated with the rearward end of the
main body; and

the first plunger defines a rearward end and the first plunger
stop surface is associated with the rearward end of the
first plunger.
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12. An intraocular lens insertion device as claimed in claim
10, wherein
the main body defines a forward end and a rearward end
and the main body stop surface is located between the
forward end and the rearward end of the main body; and
the first plunger defines a forward end and a rearward end
and the first plunger stop surface is located between the
forward end and the rearward end of the first plunger.
13. An intraocular lens insertion device as claimed in claim
12, wherein _
the main body includes a longitudinally extending slot that
defines the main body stop surface; and
the first plunger includes a pin, located within the longitu-
dinally extending slot, that defines the first plunger stop
surface. |
14. An intraocular lens insertion device as claimed in claim
10, wherein
the second plunger includes an engagement groove with a
forward end; and |
the first plunger includes an engagement rib, located within
the engagement groove, with a forward end that abuts
the forward end of the engagement groove when the first
plunger is moving in the forward direction.
15. An intraocular lens insertion device as claimed in claim
10, wherein
the main body includes an integral lens placement portion,
‘transition portion and nozzle.
16. An intraocular lens insertion device as claimed in claim
15, further comprising:
an intraocular lens stored in the lens placement portion.
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