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APPARATUS AND METHODS 5TECHNI CAL FEI LD The present inventions relate
gener al | ywoeoapparsat us and nethods for inserting an oculper/Jpzmi/assasi nto an
eye. BACKGROUND ART 10There are a variety of instances where an ocul ar
inplant is inserted into the anteri BRfHN Posterior chamber, cornea,
vi treous space and/or ot her portion19%§ez§1l eye!‘l Exenpl ary ocul ar inplants
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prosthesis and | anellar. transplants. An intraocular lens (10O for
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cataract surgery or may be inserted into a phakic eye during a refractive
surgery. One type of lens is a foldable | ens. Fol dable | enses are forned
fromdgoft material such as sili coMECHNICALREELDc, or hydrogel and may
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screwtype appara I'n bo ases, the lens insertion apparatus may
include a plunger with a rod that is used to push the | ens through the

I nsertion tube, and an operation rid ls used to drive the rod.

Buring use of push-type lens i nsgﬁegﬁﬁﬁgﬁ?@ the operator presses 25
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conpr essed tehrefrapive Feirgerye Oneotypeudfdens sp acfolddble ilens. Foldable lenses are

formed from soft material such as silicone, soft acrylic, or hydrogel and may

inserted into the eye through a small incision. Lens insertion app>aratus, which

may be used to bush a foldable lens into ah eye through a small diameter

20 insertion tube, generally include push-type apparatus and scréw-type

_app,aratus; In both cases, the lens insertion apparatus may include a 'pIuhge’r'

with a rod that is used'to pvuvsh the lens through thé insertion tubé, and an

~operational portion that is used to drive the rod. '

During use of push-type lens insertion apparatus, the operator'preSSes

25 the operaﬁonal portion against a resistance, such as the friction between the

lens and the inner wall of insertion tube, to move the rod and lens through the

insertion tube. One example of such én apparatus is disclosed in Japanese

Unexamined Pat. App. Pub. No. 2000-516487 (also published as U.S. Pat. No.

5,766,181). Although such push-type apparatds are advantageous in that they

30 may be operated with one hand, precise control of the lens movement through

the insertion fube can be difficult to achieve because the pressuré applied to

the operational portion by the operatbr must be balanced against frictional

resistance. This can'be problematic because folded lenses, which are under‘a '

large load as they are compressed through the insertion tube, especially in
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Problem to be solved by the invention |

Attempts have also been made to harness the advantages of the

above-mentioned push and screw-type lens apparatus, while avoiding the

_ disadvantages, in a single apparatus. In the apparatus disclosed in Japanese

25 Unexamined Patent Application Publication No. H5-103809, for éxample, a

rotating mechanism may be used to control the travel distance of the plunger

in a push-type apparatus. The-ability of the apparatus to switch from push-

- type operation to screw-type operation is, however, dep.endent upon the

behavior of the lens within the nozzle and may not be available at the time

30 desired. Although the screw-type lens insertion apparatus 'dis'closed in

' Japanese Unexamined Patent Application Publication No.»2003-210498 (also

published as U.S. Pat. No. 6,666,871) may be operated with both hands, or

with only one hand, the operational portion or its component for moving the

plunger forward must be carefully operated to prevent unintended rotation.



Accordingly, the present inventor has determined while lens insertion
apparatus that can provide both push-type operation and screwtype

5oper at i onoane/desitr abl e, those currently avail abl e ar epswgespt/Hhs t o

I nprovenent. Means for solving the problem An exenplary insertion appar at us
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groove. There are a nunber of advantages associated with such an appar at us.
For exanpl e,MOR¥EM&Ntappar atus i s capabl e of switching between push-type
operation and screwtype operation when desired by the operator. 20 The
above described and many other features and attendant advantages of the
present |nvd\v1eammﬁar\aolwng)tlrta)pmb¢mparent as the inventions become better
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er,
enbodi nent s of the i nventions WI? be nade with reference to
acconpanyi ngodrrosion@nd an operational poRioR rqtatadalsanmnm@mtm mdepombna | ens
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the exenpl arglotl #itbat lRSEt bhe NokdiRAifdIN extéhdify I Rentd giddve that intersectd™! G 3
Is a section view of the operational %grtl on in the exenplary | ens

i nsertion apparhgligal slot l%ldrmeegthefﬁ ¢f| tge main body and the operational portion
15 ~includes at least one protrusion that is sized and shaped to fit within the

helical slot and within the at least one longitudinally extending clearance

‘_ groove. There are a number of advantageé associated with such an apparatus.

For example, such an apparatue is capable of switching between push-type
operation and screw-type operation when desired by the operator.

20 "~ The above described and many " other features and attendant

advantages of the preéent inventions will become apparent as the inventions

become better understood by reference to the following detailed description

when considered in conjunction with the accompanying drawings.
25 BRIEF DESCRIPTION OF THE DRAWINGS

Detailed description of preferred embodiments of the inventions wili be
made with reference to the accompanying drawings.
7 FIG. 1 is a perspective view of a lens insertion apparatus in accordance
30 with one exemplary embodiment of a present invention. _
 FIG. 2 is a perspective V|e_w of the plunger in the exerhplary lens
insertion apparatus illustrated in FIG. 1. o
FIG. 3 is a section view of the operat|onal portlon in the exemplary lens
insertion apparatus |IIustrated in FIG. 1, |



WO 2011/ 126144PCT/ JP2011/ 059131 FIG 4 is a side view of the proxinal
portion of the plunger rod in the exenplary |lens insertion apparatus

i lustratwo 20n/iRb@4 1. FIG 5 is a partial sectiorcvijerobsdke
proxinmal portion of the plunger in the exenplary Iens insertion apparatus

| lustrated in F F f.
Ipro>lj| mal- port | onl:g? ‘t}t'tsegp%gﬁ \&?‘JV ﬁﬂ%ﬁ@%é@%lﬁér@% é’ﬁ%%%n%ﬁ%qwﬁa 'B tggat us
i || ust rat edekempla®y Iehs insertionFdgparatussiidstizres peFIG.Vie vi ew of the exenplary
| ens insertion aeparatus illustrated in FIG 1 with the plunger noved

di stally. G. 5 is apadialgecon Vﬂ%’t’@éé‘&@ pr@«maénparonaOﬂ tePluRGRIT NI on
apparat us i I &m nt of a present
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|saperspecf|ve w&goft Iun er i:n the exenplary |ens ertion
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illustrated in FIG 8. IS a si e oper onal
portion in tlustrateenplFAGy 1 vatistherrdengeromoaeg distallys i1 | ustrat ed i n FI G 8.
FIG. 8is a perspective view of a lens insertion apparatus in accordance

10 with one exemplary embodiment of a present invention.

FIG. 9 is a perspective section view of the main body in the exemplary
lens insertion apparatus illustrated in FIG. 8. ‘

FIG. 10 is a perspective view of the plunger in the exemplary lens
insertion apparatus illustrated in FIG. 8. .

15 | FIG. 11 is a side view of the proximal portion of the plunger rod in the
exemplary lens insertion apparatus illustrated in FIG. 8. _

FIG. 12 is a side view of the operatronal portion in the exemplary lens
insertion apparatus illustrated in FIG. 8.
FIG. 13 is a partial section view of a lens msertron apparatus in

20 accordance wrth one exemplary embodiment of a present |nvent|on

FIG. 14 is another partial section view of the exemplary lens insertion
apparatus illustrated in FIG. 13. _

FIG. 15 is a section view of the operational portion of the exemplary
lens insertion apparatus illustrated in FIG. 13.

25 FIG. 16 is an explcded, perspective, - partial section view of a lens
insertion apparatus in accordance with one exemplary embodiment of a
present invention. . _ |

FIG. 17 is a perspective view of a lens insertion apparatus in
accordance with one exemplary embodiment of a present invention.

30 - FIG. 18 is a perspective section view of the operational portion of the
exemplary lens insertion apparatus illustrated in FIG. 17. ,
| FIG. 19 is a perspective view of the exemplary lens insertion apparatus
illustrated in FIG. 17 with the operational portion oriented for screw-type

operation.



FIG 13 is a partial section view of a lens insertion apparatus in
20accordance with one exenpl ary enbodi nent of a present invention. FIG 14
i s anot hewopartized44secti on view of the exenplary | ens i peengpPrrosppar at us
illustrated in FIG 13. FIG 15 is a section view of the operational

DSFI G 16 i s an- G0 ghdde iSubaREe R braRR e e LisBifth bbaralts
i nsertion appstaited ihnFEGCcardaithethsd idpepatore epdrtionyotsitedi fornpusi-tipe

present invention. FIG 17 is a perspective view of a lens insertion
appar at us i rPP&ER¥RMance with one exenpl ary enbodi nent of a present

I nvention. 30FI G ) 6 CL) =1.1,0 i of stl?f? | a.
portion of the 'exFeI%I,’“af;%%ﬁ% |%s'%?¥foo¢1q§%%a&at%u?ﬁﬁ st gﬁfp?atﬁé@%én 17.
FIG 1B is acgordgreetwitteonée @xenipldr@nsxadiplent wf henesentimvdntion. appar at us

illustrated in FI W.th the operafional portion oriented for screwtype
operation. WO ZCF%E/ %%Gﬁ@ﬁ?ﬂﬁ%!‘@‘ﬂl?é@@P?Prgt'onm pergn ypaccordapee wWillkt i ve
view of the £yeord I)é(r)y}@ﬁfﬁohﬁﬁé‘r‘i tdf%%@@ﬁfﬁb@ﬁtiér‘l' ustrated in FIG 17 with
t he operational portion oriented for push-type operation.
FIG. 23 is a partial section view of a main body and an operational
‘portion in accordance with one exemplary embodiment of a present invention.
10 " FIG. 24 is a section view of an operational portion in accordance with
one exemplary embodiment of a preseht invention.
FIG. 25 is a section view of an operational portion in accordance with

one exemplary embodim‘ent of a present invention.
15 | 5 BEST MODES FOR CARRYING OUT THE INVENTIONS

The following is a detailed description of the best presently known
modes of carrying out the inventions. This desdripf_ioh is not to be taken in a
limiting sense, but is made merely for the purpose of illustrating the genéral
20 . principles of the invention. The present inventions are also applicable to a
wide variety of ocular implants which, as used herein, refers to any structure,
instrumentality or device that is placed into any ocular structure or region.
Ophthalmic lenses, capsular tension rings, ocular prosthesis and lamellar
transplants are examples of ocular implants. Although the exemplary
25 implementations are described below in the context of intraocular lens (IOL),
the present inventionsv are also applicable other types of ocular implants
' ~ including those yet to be developed. For example, the present inventions are
applicable to other types of ophthalmic lenses. Such lenses include, 'bvut are
not limited to, intraocular contact Ienses; phakic 10Ls, and other lenses that

30 may be inserted into the eye. _

| One example of lens insertion apparatus in accordance with at least

some of the present inventions is generally represented by reference numeral
1A in FIG. 1. The exemplary lens insertion apparatus 1A, may be used to

insert a lens 2 (e.g., an IOL) into the eye and includes a lens placement

5



FIG 21 is a partial section view of a lens insertion apparatus in
5accordance with one exenpl ary enbodi nent of a present invention. FIG 22

IS a sectwenovi@yi4@f an operational portion in accordangeripidiieesl
exenpl ary enbodi nent of a present invention. FIG 23 is a parti al
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types of ocular 1nplants 1 ncluding those yet to be devel oped. For exanpl e,
t he present taparedtinsedioargortippl4A,adhd then seleased yipts thef egethyhalayi af thenses.

Such 1 enSeS dlet 49 e AL Y, NI 2 By B TRR SR A R
One exanpl e gebeh8ing oMy §psuificdPorthatattudNmplsrREdRNieR, Mrblightnd maskionone of
the present inventions is (I;;eneral ly represented by _re’ference_ nunmeral 1A in
FIG 1. The poxiom#Ampd rorzle Rand inththepeye at s other impjernentatiedstmayeert a
lens 1% (e. g'p’usﬁgd ]o%? thienéﬁirghgngg Bf %@einpe%t'ﬁ%?ﬁ tie le%gspl&l:ea}ﬁgrﬁrteﬁgrtion 3A
 tothe eye. ' -
‘Although the present inventions are not so Iimited,r the exemplary lens
insertion apparatus 1A is a preloaded injector. The injector 1A is shipped with
the lens 2 within the lens placement portion 3A.
20 The lens placement portion 3A in the exemplary embodiment is located
ai the leading end of the main body 5A. More specifically, the main body 5A is
formed from a cylindrical member, and the tapered insertion portion 4A is
connected to the distal end of the main body by way of the lens placement
portion 3A. ‘The exemplary. insertion apparatus 1A also includes a
25 longitudinally movable slider 11 with a lens control mechanism and a lock
mechanism. The lens control mechanism (not shown) moves and deforms the
lens 2 during the first stage of the insertion procedure, 'while the lock
mechanism (not shown) prevents the plunger 6A from being moved’distally
until the slider 11 has been moved distally. Additional details concernin—g
30 - preloaded injectors that include a slider with lens control and lock
| - mechanisms may be found in, for example, U.S. Patent Pub. No.
2010/0217273. |
One or more prbtrusions 12A may be located near the proximal end of
the exemplary main body 5A. In the embodiment illustrated in FIGS. 1-7, there

6



WO 2011/ 126144PCT/ JP2011/ 059131 portion 3A, a tapered insertion portion 4A
a main body 5A and a plunger 6A. The lens 2 is |oaded into the |Iens
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20 Referring to FIG. 1, the indicia consists of a first indicia portion 15 on the _

operational portion 8A and a second indicia portion 16A on the main body 5A.
The first indicia portion 15 is located on the external, distal end surface of the
operational portion 8A. The second indicia portion 16A is provided on the
external surface of the main body 5A near the proximal end. In the illustrated
25 implementation, the first indicia portion 15 is in the form of a triangle and the
second indicia portion 16A is in Ihe form of a _Iong}itudinally extending linear
mark. The functionality of the first and second indicia portions 15 and 16A is
discussed below. It should also be noted that another set of first and second
indicia portions 15 and 16A may be located on the opposite sides (i.e., a

30 location offset by 180 degrees about axis A) of the main body 5A and |
operational portion 8A. | |
Turning to FIG. 2, the exemplary plunger 6A is configured such that
~ force applied to the operational portion 8A is transmitted to the rod 7A to push
“the lens 2.in the distal direction. The rod 7A includes a distal rod portion 20



are two protrusions 12A (only one is visible). Referring to FIGS. 5 and 6,
a first protrusion is |ocated on one side wall 14A of the main body 5A and
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out wargll y f rs@elfdtetordiee BRaihe? Wikingas_bnihe TH dpd&rati¥naportios 8R0RKaxAIN | ON
1,3, which is located in the proxinmal half of the nmain body 5A, nmay be used

to engage fisHgepded@onithg poximalypd pastiem2il of the redd A inssuchi amanssarthaus 1A

o thi n ot € ReBRARGALASLER ek M b M heRierkd MBS e Fod 4 LGy
5A and the ¥ degeriberiiargéatenaetdidbéloan 8A is such that the operator can

swtch from push-type operation to screwtype operation, or fromthe

screwtype oper atlifenrespestive - egfigusgtions: phiine | examplapamain Bedy: rihandel ow.
20 Referrin ; I gdi, ¢l ' ; ' oftion 15
on 110 oper SPeiaida poridsl 64, B8 WRIPa¢ B tetbfortbid bebdcin W0 BB RuaPT L)
body 5A. Thehat rctatiorali mogement iafnth&Soperational pdrtimm tésultsxineanaaxiadi(sit al

end surface of the operationgl portion 8A. The secgnd indicja portion 16A
s provi ded "ORSHKENELE SHING Jardeadiatomales M oBodt BIOXTBANY (dTeditall nml
end. In thegy aked T t-atdtigA, e if sl HraHHfe } 15 is
in the formdgllpbga{npi gﬁgf%@?gwggnggggn elﬂngbé’l éﬁ p@?t iptlr)%fglf@fai Eglt%]ht e form
of a | ongit wisouskey lowndoreg bpplked tosthk. opémratiboak piodicxl in ythef axiak (6 r st
and second indi ci tions 15 .and, 16A js discyssed.hel ow. 1t should also
e notoa & naPraTRBFY Bletin Arifds et BrdiBoI BT distshi fepeiiig S oA
may be | ocatgg@chitn bhtheORpasi te sides (i.e., a 30 location offset by 180
degrees about axis A) of the main body 5A and operational portion 8A

Turning to FIG Jo that eadempraieierpngrigdriGs A, itee aperatipnad gostiem 8fnett theor ce

the I ens o neriRiaybbdiiRy, At PAudoded I disfiond ot 2. Heygd Pus"
portion 20 s ZHN &h RS IrirerGUriHce0df1the SSPleraticmel tfbd?,fg exerImordcieardncen 21.

The distal rod portion 20 has an abutting surface on its distal end that
engag?& t he SHQR\ES %%@f@fatbl*?@”ﬂ@r%o@%i@? gT henexemBlary oparationab oy 24The

Corhen (o0 BB AORCER, S ShaHETThe RahEh GrdloMihal M) |

during assernidytheTbearige pattioon2¥Apsrivcated & the prokimhalyersd)pites heticalnsiohe
Por t1 on may 250y SeiRFa Ay feamale: st Shigady TEe RPECS RS otoRes Bl
descri bed. | ByrigheioRs dfehéhaiR ®olY-protrusions 12A and the operational body helical
25 - slot 25A are such that the helical slot may be screwed into engagement with
the protrusions and, once engaged, rotation of the operafional portion 8A will
re_éult in axial movement of the operational portion. The one or more
clearance grooves 26A are parallel to the lens advancing axis A and, in the
illustrated embodiment, extend longitudinally over at least the entire length
30 (measufed in the axial direction) of the helical slot 25A. The number of
clearance grooves 26A may correspond to the number of rhain body
protrusions 12A and, accordingly, there are two clearance grooves 26A on the
internal surface of the operational body 24. The two clearance grooves 26A

are identical and located on opposite sides of the operational body 24, i.e.,

g



The respective configurations of the exenplary main body 5A and 10
operational portion 8A as well as the relationship between the twd, are

such t hatwpHobhatignagl novenent of the operational porti opcigpetii/Ssohsy an
axial (or "longitudinal™) driving force that noves the rod 7A proximally or

distally d di t he di t | t at i d, inth i
12t b PER ARl & ShEFEL byl abseh bR kA F BESERLARE, (e
axi-al (or  HmbdaRnt Uthddlearaftd 9Fddveid Z6A \diso bhSs tRSuBhOXEMTaEb¥atedly
distally depending on the direction of the force. To that end, "and
referring tdntersect3sthet helicapsloi25imalhep teapestive sizels, shapesangl enigntatiens t i on
tus 1A.nclud f I, b 24 a.hel,i | ot 25A t h
hher surt a8 107 8 BgfY eREFanS 1A AE e dhe AT el dr@Ent Ar i cs
26A amgl a bosp Ak BOEH itkut, ¥hen theecledrifdeadiboVes add rvttusiRfdyarAalidfed

general ly cylindrical shape. The distal end operational body 24 is open and
t he beari ng Wity ©hgnanqther, stheoepe@iional PREIgH SA may badnoveed Inegitudinaliy ot

25A defines g .S read. The respective sizes, shapes and
orient ationﬁﬁ%mgﬁéﬁaﬁgég protrusions 12A and t he operational body

helical 25 slot Rérringets FBSt Baand ¥ thel beerings porttioned7 Ads sohfig@@d tof o
engagenent wth the protrusions and, once engaged, rotation of the
oper at i onal SRAPEFLIP BN WXial SURPErt PPRiIKi38) (ﬁw&ﬁéﬁt bglow) hlecaiesk ghi Bieal

ortiqn. Th r eaghka ) 2 al | NoX I
Bavars ng b SR rgBpEEne 2 tTEE, SEREay BERMNE PRI Zp b el 1y
over at | easnsdrtien éwole B8, arimward|\3pratroetisg tatching pdniom8ilabndia eglindoical of
the helical slot 25A. Th nb f.cl 0 6A dt
the nunber dimaR; 7 DO MK JEPBHYMGARICHIE PRI o] RylQFeTh P vaselBro.
clearance ghQtASn 4fe 3D 1A HY yfdIricalIhReR 9. THE ERETGH thenalinameyl 24-

The two cl earance grooves-26A are identical and | ocated on opposite sides
of the operdmenal? isqginezally closed but\droan operiegLaPtHEL Jemalieobodiamedere
offse1t frompone, another. by 180 degrees about the axis A in the illustrated

enbodismant. t'ﬂ%”&q @Q\n HE@MHW&es 26A al so pass through, i.e., repeatedly

intersect, the hatHeCakialSdupporbportibRe3s BIBESteH \Gh & ipF&imat BABurRiRd 37 of
orientations of the main body protrusions 12A and the operational bodé

cl earance gilevuexingaliopd pediosueh ehihe rogefAt he the exeatderygeabogdiman

oved T onar (i I EfeRbt: B A8 e BFrRR°SS s RIS Boflpe™ 5"

and 4, the IBaand@anpEndaging gémions3¢ et exterds batwerdiyeRdmt thegstoritalergluppor t
portion 36 (discussed below) |ocated on the 10 proximal ro %gr_tiOn 21.
The &fenpl ad) theaxingopian (nate Hz idciThadength ehihe axisnportiee 3y i.eanthe

oar Y b ARG B RoRREH o Shr8s? B bRkl SRR o0 -
hol e 30 and generallyl defilrésctie bxiatdistancerbeeendiaf thentatchihg nubrtical31 angn 32
I1§t ﬂ:ﬂe{ ﬁgl g Crl Sg?gg«g tqp{ﬁ%étri‘c?nnalogoecpyl 5% %?éyt pnact)tveI rselgtﬂ%l Itc(Ja rth(la nprglxﬁ}nat%rd
portion 21 when the main body | protrusions 12A are located within the
25 clearance grooves 26A (note FIGS. 5 and 6). \
Referring to FIGS. 4 and 5, the operational portion'8A may be mounted
on the rod 7A by inserting the axial support portion 36 into the bearing portion |
27A by way of the insertion hole-30. The axis portion 38 will compreés as the |
engaging portion 39 passes the latching portion 31, and then return to itsA
30 _ expanded state, thereby preventing removal of the axial support portion 36
| from the bearing portion 27A. As illustrated in FIGS. 5 and 6, once mounted |
onto the axial support portion 36 of the rod 7A, the operational portion 8A is
_axially movable along the axis portion 38 in the proximal-distal direction over a

-range defined by the proximal end surface 37"and the engaging portion 39,
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The axial support portion 36 is |ocated on a proximal end surface 37 of the
proxi mal rod portion 21 of the rod 7A. In the exenplary enbodi nent

i1l ustratwe 2o1y/R2kfGP 1-7, the axial support portion 36 ipaglypsiasodiz@axi s
portion 38 and an engagi ng portion 39 that extends outwardly fromthe

imal end._ 20 of th ' i |G _4).. The | h, of ~ axi
Portion 36, ancars St TareRLR Belusi o 1B Fodki The “AvindBEek BBEY 332 ef ™ °
engagi ng pordpepaticthl BEAET24 | ¥ Splkdnes hbcormmodatdli Sichn tRovdREntMYfCihd he

| atching portion 31 and,” therefore, the operational body 24 nmay nove.
rel ative to anesatignatipaition gdA.pddditionaln amdhe tdismetemob iy gresingiSdois 12A

are I'opateds' I iqh |Ji1 5 ltﬁ ORGSR 22 notg,I El i05 gn 6 ial
Referring to ) , 5 K <J:\ ["gA9'8R rf)g ¥8' on
the r@ 7A upporesdricw 36l ast protfidenBFdudPtHe it 8fthendpratiéndl Hddy T

portion 27A by wa_ly of the insertion hole 30. The axis portion 38 wl|
conpress as the RIRyRFPESYDcontigurations ot tre braring reriony2pbrancinesaxiabnd

(nen oLt dipbhopdfoan et ek Snal Ik BraNLARGY SRR 8 phIF,

axi al support rom the bearing ion 2

FI GS. 5 and r6tatedhaelativartbettie mud AL Srd anoved U ppsddtemained adistafcef axiiey r od
7A, the oper%g_onal ortion 8A is, axial Ig novabl e al ong the axis portion 38

in the proxi"F@liveiteithe redr dbe; Biedstarmined disigaceiananog. 8y a RUNIpIWR; 8 end
f 37 ; ' ' ¥&ﬁ’ ﬁ%% / 131
chrj ?fsvaal so%ﬁ%)flg?ug%?yﬁé;ﬁa\?gﬁ% gBtQRag%rngh. g% I'n ?@gﬁﬁxﬁ@%@ﬂb "’ the

oper at i onal reacvarg}in thes axiatl directiarc astthe airetrasiohs M@femene fodmtthe helical

oper at i onal rtj 8A. Additionally, ag.the diameter of .the openin 3is
smal l er tha C(E;‘hgép‘gtp ﬁheec ramef iggg%/v%%%gugn@ é‘?f@é%ﬁ' R th6r PB%W“?S?Pt he
axi al 5suppQydrtideI TH Bisthcld Wil BOta RinglioN & thd A hitthe h%lnéaloéloijSA_ as
oper ati onal - body 24. - The respective configurations of the bearing

portion 27Awgidas the nunherssofigpotrusipos tli2édvarsbcleatannecgrooes 26Ae oper at i onal
7A,an

PO O oo PRI T2RCAR! g ob i 4 b TR e
di stance maym&ie, bty $A N aredffddigrom one another by 180 degrees about the axis
A, and the clearanée grooves 26A are located on oppbsite sides of the.

exemplary operational b‘ody 24, ie., are offset from one another by 180

degrees aboUt the axis A. As a result, one half-turn or less of the operational

20 portion 8A is requivre}d" to move the clearance grooves 26A to into alignment

with the protrusions 12A. Therefore, the above-mentioned predetermined

distance requires at least half of the length aspect of the pitch of the screw

portion 25A. _

The exenﬁplary lens insertion apparatus 1A may be operated as follows.

25 First, viscoelastic material is supplied to the lens placement portion 3A, which

is preloaded with a lens 2 that may be stored in a generally flat, unstressed

state. The slider 11 is then moved forward, which causes the lens 2 to be

pushed distally out of the lens placement portion 3A and deformed into a
predetermined shape. After that, the rod 7A may be moved distally through

30 operation of the operational portion 8A. Such operation may be rotation of the
operafional portion 8A while the protrusions 12A are located within the helical

slot 25 (i;e., SCrew-type), or may be pushing the operational po;ﬁon distally

when the protrusions are located within the clearance grooves 26A (i.e., push-

type).
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10 maxi num di stance that the operational portion 8A nust travel proximally
(i.e., rearward) in the axial direction as the protrusions 12A nove from

t he hel i ogb 281106%2A t0 the cl earance grooves 26A due techgpafiiepief the
operational portion. The distance will be a function of the pitch of the

hel i cal slot 25A wel | t he nynbers of. pratrusions.12A and clearance
grooves 26A 15 WRE TEPRRGtieissRVIRE GPeratighldhe AP oo B8 B | e
exenpl ary nejgeragshal 33‘6rti¢n & moved @isfangtuntil e pR&iMBPEAS of AMe Hilicdrabees
about the axis A, and the clearance grooves 26A are | ocated on opposite

si des of theeakuts|theyprofiusians di2A. Afdbis paint,ithe abulting stiface 19rafrrod A
anot her by degr ee out, the axi.s, A _As esult. .one half-turn or |ess
of the opor s ot 255 B8rdlieh S8aB Y EsnS 24 115 eeraiBha EREaP AT coves
26A t @ i nt 0 theh BHMRtAtedi dIBcKWiSe RO @ingageans prétusibRerEironsth thEehelical slot
above-nentioned predeterm ned distance requires at least half of the |length

aspect of t o, pAn¢subseqyrntsiotalipn il inentrapalatedh éntexaxigl mavemgrd ohthe ti on

apparatus ‘1 : . fol | .y el Sty VI tic.mateyial
O auppl 1 ed PSR RE6G) Shatad PA PN distdiod St el oS REb AR AR

| ens 2 that amiyrdie7Atwilladové axiglignisrafunctibhadf, thensitoheskthg kélidad slotlzss! i der
11 is then noved forward, which causes the lens 2 to be pushed distally out

of the | ens AhE@ROUBLPE fQtAtian Td?ﬁﬂ‘@i’e?ﬁr"\’i’éahq"?@ﬁgag%rt@%&@r zfiﬁ{@dd@fﬁape.
Af terqd hat, tﬁ@?erﬁsofﬁré(ig e E&id@éﬂe edbpERld %nsémo‘ﬁ ioﬁqlfﬂeﬁﬁéer%tggofﬂrtﬁér the

operational portion uch operation nay be rotation o erat i onal
portion 8A wonmpmessiagpthet lens| @ssrdtdorarad thecaperdtionalhpaortione 8Aetontmues| ot 25

e T e A
push-type). thél\%éQAldl}s%@§4Hé’gdst%9%&gﬁ$ﬁéﬁézzle and iniher%%oeCt to

screwtype operation of the operational portion 8A the o erational portion
is nmoved distall yfuningl to hpuph-tyeredperationf anke aselnoted abate, 2pusiviype t he

t [ 12A.,. At thi ' . th butti . f 19 ,of d 7JA d t
Dot The oucBEraiigh e sBCrahawber 8 BiatiBigd2Anars 1 Srated Wi B e
be rotated cd|éu:rbnbéegrb@v@g@g?Thems@rcrhév%ingﬁahé%dvéhee igrover) p6AlwitH ot

25, and subsequent rotation will be translated into axial novenent of the
oper ati onal thefreisusians 126¢ and propeedimithapiush-typatopaiatiopdrumediataly piet i on

8A and rod 1yl v Lall y i t] i | cal
sl ot 25A angﬁ?n‘m’é‘dgﬁoqﬁnﬁa%;se?ht I>zéto iklgﬂﬁow%%r %’8%?%]; \ﬁbﬁfe pﬁéﬁ&e%gége?’y'ﬂ@% ens 2
and drive Idpertion eas takeoyghcd. him brdsrde switdHh dronperadtypes eperatibrpey ti on
4A, thereby further conpressing the | ens, as rotation of the operational

portith 8A dishrivpeopesatien. theprrieniation obthenperatinnahportion 8hytaiativgyto

o oA : e t _ ]
oerie and e dhafidediEeA HILt be i 10g 2 BUSRERe GiokES20h G dligkd N°
above, push-witipethelprotpesians oh2AnyT s ooesd beheaccohplishetr byi ootatitg Atree e

| ocated within the ¢l earance oves 26A. The user may, al i gn the cl earance
grooves 26A QREFAQ pPBE[PqJnsi 1‘2‘9\9%3%0%?'6%%%0% tﬁ'oﬁk‘é’%-et ypelthRHght i on,
i mredi at el y @fuhtdrcloRRwide hig‘?fref%tre'a%eléé‘?%@ dlas'ahfégp‘oewgmo@éﬁoﬁf\pmrnowganfiegr ee

of screwtype operation has taken place. In order to swtc romscrewtype
oper &% on t dn 2RMditipnah disjaladvaacemenh of thee lemsi ant, s discusseadhieelopemalt nothal

portion 8A relative tq the mai 5A must be such that the ear ance
Orooves 26agPa i i daFeRerh of JPErPHsT A 1S 1S STO%RY RtertB. RER Y ehea
by rotating didsrafBeRboRLERATE AMANBA With! IS bFOtATHINS A 2AT tife BpLMitDAal
al t hough countercl ockwi se is Rreferred because countercl ockwi se rotation
will not red@rtion 8A (and rod 7A) may be advanced distally without rotation of the
operational portion by simply applying a pushing force to the operational
30 - portion. The operation portion 8A will not rotate on its own. Also, the user will
not be able to rotate the operation portion 8A when the protrusions 12A are
between slot-clearance groove intersections. The pushing force may be
applied, and the rod 7A moved forwardly, until the lens 2 enters the eye

through the distal end of the nozzle 9, or until thé user desires to switch to -
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25 in additional distal advancenent of the |lens and, as discussed bel ow,
wll not result in axial novenent of the rod 7A in the proximal direction.
Once t he wbearianermsgr ooves 26A are aligned with the protrcugponsodisy, the
operational portion 8A (and rod 7A) may be advanced distally w thout

rotation of { | portion by sinply applying a pushing force to
the operati os%g?%?g%é gé?%@h The operation portion 8A will not rotate on
its own. Also, thEheisfarandtd gredvere 28Il 8lsboprevbnt eotatien aifethat oparatidhal on 8A
when the protrusiaons 12A are between sl ot-cl earance groove intersections.

The pushi ng FastieR 8heynisss angl inatil the miotrusions d 2Arareakanedowithraipprtiamef | t he

| ens 2 enteng.tha: t LSt gntil the
user desi restﬁ?oﬁ%\/?nsyg@%ﬂe%%g‘%ﬂﬁ'éﬁﬁg%@%ﬁ% 8@%@%”@3? ceH’V\V/\!I yp{ed :
oper at§ on. screw-tyjiee opeeaticin qeregiselyv aheRothent 99 uchvealignmentatbyoapplyirgie
operational porti 0[1 8A unl ess and, ungi | the protrusions 12A are al j@gned
with a port irgiationat fpsce dp theyopsrasionabpoion . FseppHiearpplicaling RftPiatiobat he
Lo ne S bl e ShASfiENAIRoP BAIHLA he BISRISSY 19R e diBhEd viyp UCh
alignment, by applying rotational force tot oper at1 onal porti on. sent
t he appl i cata portan obtlee ihatiedl slot 26A;, dhé heeanaacatgronués 26/ imilh gailemten t he

protrusions 12A are alijgned,with a rtion qf, the helical, slot 25A  the
Pl oar ance o igRS05s A 24 1, rlatfar! Maston AN B theaar ghdiBEte R aehie
portiqn 8A) dgerafihalportorfiviiasdtire@aténd the 10operational portion will not
r ot at e. It should al so be noted here that, as di scussed above and

illustrated in FllIGhoWdaieb be noted hespthati adiscusseraboverand dfustiaéedanr i ng

ti 27A t ' t td 36 h_that th ] |
or t1on 8 T A0l e e8RSt Rortigtiptnan bl 11, oA palA7A Tkt T on
wi t hout nDVitRE dxif subpofosbrtion 3B18rePs@ste tieitthe &spetaidril R riich SAf miagint to

accommodat e the anmount of rotation necessary to align the clearance grooves
26A wi t h t héneyest puypdatermined distancedndhe freximal ghirestion witheyt mayingthe
enbodjgrent | raied | Iﬁﬁ n en t 7A
and t 5;EI ensrbéw%ayﬁteeg'ﬁéaqéﬁ%:ai n%%lJdﬂ\ﬁi%?%éﬁ%@gpF@wémrg%%ﬁem&&%@ ﬁgpe
oper ati on t of potdtiohyneresparatd aliyn thelclédericecgrablys 264 witre tiex prathasions

cl earance grooves 26A are forned-parallel to the | ens advanci ng@axi s A over

the entire |'edyti®-otne-half ietatieniordess indthg empodimenidiysiiaied & K{Fech-Mrom
screwtype %?é@éﬁ,%n&%%ﬂééb{ e %&F'?Atér{?ﬁthg%né rzomb%be%h@ﬁ’rgginggg&ﬁﬁé on to

screwtype operati'on, whenever the operator desires. second
i ndi ci a por tthensiséb swilicHe3A fromi szrew-type nopéiagoad to 2push-typeonepearatibher ,

t hat ) | ' ti ‘ t 1A i i bl e t -t
oper &0 on. ARl 85 the ExemeienCERRAfctoOves Rk Rl B 15
and 16A ar e thoqah£adoanting 41 A MYthéAerﬂgQV&é?ﬁth?ﬁﬁfh@ haRa sRArI80Nt such

that the clearance grooveS 26A are aligne e protrusions 12A when
the first arppssibietel switthdremmsarewdype aperatlongteepusti-type Goeratienaaofroer. 1 n

th ds, th desi t I h-t ti .th

need onl'y r S-ANGVPRERSHIRER CorPw e PBRTaSRY Ahenerd e PF Al FRskFrat and
second i ndicia poryd m!éﬁaﬁé_sé@dné%i@é?o@ﬂiérﬁﬁ%’an&%@ﬁliﬁﬂB:bba,_ A igidpn of
t he exenplary second indicia portion 1-

: 6A insures that it will be visible
regardft ess ofith hengoanethen dhatt Hee opxemplasyialensorinsestiogAapparatus 1A is

susceptible to push-type operation. Referring to FIG. 7, the first and second
indicia portions 15 and 16A are located on the main body 5A and the
operational portioh 8A such that the clearance grooves 26A are aligned with
the protrusions 12A when the first and second indicia portions are aligned with
30 one -another. In other words, when the user desires t‘o‘employ push-type
operation, the user need only rotate the operational pJortion 8A (if necessary)
until first and second indicia portions 15 and 16A are aligned. The length and
location of the exemplary second indicia pértion 16A insures that it will be

visible regardless of the position of the operaﬁonal portion 8A. -

-
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WO 2011/ 126144PCT/ JP2011/ 059131 Anot her exenplary lens insertion
apparatus is generally represented by reference nuneral 1B in FIG 8.

| nserti onweppar@asuug 1B is simlar to insertion apparat ueCctArrni/n®ny
respects and simlar elements are represented by simlar reference

nuneral s. For ex I | i r 1B.inclu S ody
5B with a hook p%tﬁ%" %%?né‘l 5&?‘18 %%ﬁSﬁgéb%%tgglsl%§ %gﬁ)zredorpggntggrlynd an
oper ati onal rgferéncsn8Rerdlel® in IFI@EEesettith hpsaratiuNBaBRMdatto HBertiorn
cartridge-based insertion apparatus instead of a prel oaded insertion

appar at us. PBEPafius el inamasy cipsPecty andt similge elements @(ﬂ%sfeél’%@mieqﬂtaterrent

10" 100) SRRk Feer R ERL S AeIE, AR IndoRBh bl i Mioes™ ©
cartrisge traemaaebud;edBtmtma rddkasdntionts 1p @htdi D pluriger 68a(FeG. Nepwith kerad st al

end of the r’r& god 5B, at the tine of the insertjion procedure. The
pl unger 6B Fl:AB atnhqpqrgﬂgnql Rortign B8R Hergs hpwavemdhe "Eﬁﬁﬂ"?'@)ﬁpp@?ﬁt%dﬁ; t he

tapered insett | | g t o the
by by ey o 4 RarPROEUARAN fisEridn boatitiaohsGRIP LF S5 StelcBl0d MEBHIdH D
attachment @mpparatos5ho #iatend lae exempldoy eartrldge 40Tucludeg d lenslgacémenhe

i nner surface of e e ry main bod cl udes on otrusi ons
12B and one p@ﬂ'%bg A %Qg%?a ”yﬁﬁétll%n HPBM@’& ?dlqzéﬁg-l g&‘? -8d 380
degregs apandi) oyt Be fbla@%rar%“kfa%%sm% thd'@aRRlige 42 dég@dme%%d@ n4B in

the illustrated inplenentation. e protrusions 12B’ ne a partial female
screw t hr eageaued toeasmtﬁaabwrmfponm a6docatetenkardhe distd) esddy thelhainl4B

define the raoat the screw thread. .The protrusions 12B caaper te ith the
oper at i onal bﬁgyt% t8t%e e @grﬁgs%ﬂﬁe‘?%ﬁgé\"ﬁe 181%?&09?'6%@ s the

oper ati onal |gHy Difedin dRE Génd PR - poHIGH, eth?’dl@rﬁ’tlfé)tép‘é?ed ir@%mo’é péanon

| ocated 180 degrees apart, on the inner surfaces of the main body side

Val I's 14B i wheie if is fusheacempressednand dbemintothe ey@ntgy W@mqfethequm Qtion

acvan ng alte Gk Wby aL I FeBURE R the Rt Hosh, 0%t e o c oo

bel ow, whil @ra¢cedureng the rod to nove parallel to the | ens advancing axis
A. 30As |IIustrated in FIGS,. 10 and 11, the exenplary plunger rod 7B
i ncl udes a di st allWAagpksr FilGn Sotheninnerpsetaceiofr the GéﬁmPJﬁWSG‘a"DROQYr nor e

gui de grOOV‘?ﬁcI?dle%bHeWP'rﬁé}etﬂ?rS’ggé‘BnQH2@£§%6h$%r%ofeeﬁ6§§2 Thérel fedyed on

the exterior o e proxi mal portion here are two gui ge grooves
54, | ocat ed pt@tusiegs 42B, Ingatdad 180 degeeasnaeart, s frecianepbutficesaf thebmdin si de

v by 8 B e DR BBt B sions 2Pyt <

broxi el ang i S oAy e el <o thRAFind s SHffacts BT SRsdiatd el

t he proxi malbodycids walle 1dEodéling theotbgd@f thescesy thread. The protrusions 12B
cooperate with the operational portion 8B in the same manner as the
protrusions and operational ‘portion described above. There are also two ribs

25 52, located 180 degrees apart, on the inner surfaces of the main body side
walls 14B in the illustrated implementation. The longitudinal orientation of the
ribs 52 in the illustrated embodiment is parallel to the lens advancing axis A.

| The ribs 52 prevent rotation of the rod 7B, as discussed below, while éllowing
the rod to move parallel to the lens advancing axis A.

30 ~ As llustrated in FIGS. 10 and 11, the exemplary plunger rod 7B
includes a distal rod portion 20 and a proximal rod portion 53. One or more
guide grooves 54, in which the one or more ribs 52 reside, are ‘Iocated‘ on the
exterior of the proximal rod portion 53. There are two guide»grooVes 54,

located 180 degrees apart, on the inner surfaces of the main body side walls
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S5Referring to FIG 12, the exenplary operational portion 8B includes a

di sk-shaped operational body 56 and a rod-shaped body 57. The operational
body 56 awo 20ndreehiaped body 57 may be integrally fornmedpCagpahoes)ys3l or nmay
be separate structures that are secured to one another. The outer dianeter

or oxi mal 1 od Do T8 st e SmplepieARliod 11He klatABE ol o gl 82 4P

nore cl ear aRFeOBDHY ¢ediils ahe rd® 7Beflom rdtith Bg)lwmre alloviing ehé@frod ke move
rod- shaped body 57, and a bearing portion 27B is |ocated at the distal end

of the rod-@%éﬁi'é‘d'nbﬁ@ypfwah@lnﬂc@ﬁt%ldjte@igBSdéﬂ asigl supearirortien 36 itr ead

and the res he protrusions 12B
and the F?ﬁ%t{eéég)lnsth%gﬁmgéﬁ?grﬁg ogl?rq%Bé] H’%f Ldoo'ﬁéﬁt'%a ‘sl ot may be screwed
into efﬂgagerrent \RéﬂsrrtrfgetQOFtGrt@Imesem'dplam@pem‘tmeﬂortrm 8Biinoludéstane

oper at i onal rtlon Bwll result _in axia enment plunger 6B. The one or
nmore cl eara %Rﬁfggpﬁ@ﬁoﬁ%bw aPand ?dogg‘apéﬁsboé& grl'l‘ﬁgoaﬁfaé'oﬂahnd

the ill SRSl
Iegtl rg : en;t asur% n f%éw% dp%g@;é%%yf@rﬁd ?%elsﬁga P
25B. The numbay hﬁ sepaeatans’aeucguc&welaatZGBe mpun&;ﬂ e spoa dariathém el mei ndadter of
in bod t 12B t I
268 on t he GIRBFIREIOlnPRESTAPeRHION0 7 SRR U e SHTE BF dBRRALLE
gr oovgs 26B drBXIHI# rbd EB&H@&@@F@@% BRAU1RIR heRéa skt 25B RPeheldt rﬁbfées of

t he rod-shaped body ., are offset fromone another by 1
degr ees abou:dearaacm;reowes 268 ereamrme;b l@rtbe\mﬁerzsarfammfm@srqdaﬂmpﬁd

chapes. and dPLuR *Eh Branid Bafar B7R, R BheRCe e BRI o Iné 86

oper at i onal éh@éédcﬁw,r anfee halienveast 268 ééﬁ'nés@hfetrﬁ’élé soteRMhré&d drRpthRnce
grooves and protrusions are aligned with one 30 another, the operational

portion 8B rfA§PERIVRDSIEES) §hgp$%|cﬁf\ﬁ’aprl?ntanpﬂﬁo@ft theopaetrusionsdi2Boand the  The

exe ry b B I t
por{Tlpfoérj\1 31, Eh%ﬂ{égl ﬁﬁ) (Lj)'rl ca%g 5 3%&3%@;?@,‘% ab%ég%ggesﬁegFre%&nb{won
27B (FIG 12nga drrwnltammum@rprqwmionm aifd, (bhCe dhyagedr abation ofietheNO
2011/ 126144PCT/JP2011/ 059131 manner describe above with reference to FIGS.

5 and 6 to foReratianal oo BBWlkeraskit iBraxiakmeyemeant aeges 8. the sBerel at i ve
to the rod {RoreSMEhraiek ro8 é@ﬁ@@tare e&a %H’élr’to tﬂé“’?#ﬁé 5&6&%@%&&%% f[
ra rom pus ype operation to

screwtype operation to type op I on
screwtype dpeilmstrated eh‘nbmdmmmvteexﬂehd Ionp@ttailmllyd@\terra&sheasasbhe enad&elength

descrjbed above. To, th end, efer {o h exe '
el on aifsuie Tm the “BRal Aireabignn bt e obSlcal St zah T SURBES ahd 168
on the nmain Jdpog e | 8 MRt MiRYbdi€ o¥s gn
the mai n body prﬁgﬁu@:ygr\{gglgeB %Wc dgiégﬁggdg%)o@%s 26B él?n rhﬁﬁﬁaﬁ?%iry al so
' descri bed a:tnotmsnomdtZBeanctaccordlmgly,stheemaretWDsbeoam:el grooyes 2pBren thes 15

and 16B may RROSI T Qcations by 180
degr ees abOLﬁX?ed[ L}{faci%o h %38883) dS?J(h& (g?%rlainf}ﬁzﬂro%\éﬁs[?%é] f_%‘

some i npl enﬁlmsartaltémémb‘&oﬁmémaété/racﬁtedo@ﬁ@p’p@sﬁégudése@m@%d@r@% Sbc?cﬁB are
vi si bl e duri use and can be aligned with the second indicia t he

first22i spl &/, P&t akgnofigst remoane ta@@thqrmwﬂ.&pr@egr@esm@ut e Bxis A\ Tdhes
Insertion AR ahds gHWes 2(6% af?éaﬂgg ethrduz;h i.e., repeatedly intersect, the helical

slot 25B. The respective sizes, shapes and orientations of the main body

protrusions 12B and the operational body clea_rance grooves 26B are such

that, when the clearance grooves and protrusions are aligned with one

30 ~another, the operational portion 8B may be moved longitudinally. without
rotation thereof. | |

The exemplary bearing portion 27B includes the insertion hole 30,

latching portion 31, and cylindrical body 32 described above. The bearing

portion 27B (FIG. 12) and axial support portion 36 (I.'-'IG. 11) operate in the
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otherwise identical to the lens insertion apparatus 1A illustrated in FIGS.
1-7 in formand operation may be configured such that the |ocations of the
one or nowe 2prvksusi ons, the one or nore cl earance groovesgrandoiohe hel i cal
slot are reversed. The exenplary lens insertion apparatus 1C illustrated in

ol unger 6c TAMEEHEETRe, Bbud (A Erordhdt 1O FIBS) 7 rBRe R RAlleE aReE
includes a dheverhendf o tdpenatiorell purow)8B felativxitoether@d PB! tSueh Ztiapnd an
axi-al support portion 36. The_operational E%I‘tl on 8C includes an

oper ati onal Mewgmeat, dRduEn biasiitaigs guyitchitg frem straw-typse PPRERtioApisaPHShs 1C
| i ncl ud . 2 (P , d I I d
nozsl e whi (HPS, QPEBLACER=Rom™HRNYBE" cbBRRICH b SR Whe Cbpo@BontIC

8C i nd udes vaimenaver ive @ppratbr desicets ds2iS. alshelescrlbed abover T thest ek dritC,
| ocat ed 180 dt%gr_ees r 1%2 the i nner surface of the operational bodé 24,
in the illudEEAERG 1o mpPcfeiteR%emmpPlanhiBsaition arRasatus) b i arovided Wit firsk

mal e screw ta{Hoeéé’cdﬁ‘i&dinﬁﬁ)a t‘lBE‘aricﬂ‘i'GB dg?-Pf f@ﬁrﬁép&iﬁg)ggﬂﬁgﬁ%@na@%ﬁi%

defines the root of the screw threa one or nore
cl earance grébthet A8 ber eséd toatignrthe meaioubedy protfusiensofl 2Bhendreieardmayy 5C.

The helical slot 25C_def] f el e. hread and.t h i
ci 75, shapdlOStRs aPPeit kG GHRINGT T (ERGLbSR Abe: ABOMRT FHeoh Bt AY s o
are syeh t hajecbRS imdiShIpEHIONS 158 dPHB MQy%%WcéMB@bﬂﬁ@&%%i@é%‘% Con

screwed into engagenent with the helical "slot and, once engaged,
of the oper dec¢atipais phsati byy HO degreeseabbut iaxisad)adf the enaint bpdyirfirarglC. The

| ear ; . 26C | 1€l | dvancing axis A
ond, i n't e PP RN ETERS T 36 TBRRR s AarfPy e e ¢ e
entire 5 | egdrAnCaRpEOVES 26B AReviible!duingedéé ihd 84an theealighds alithstret  25C.

The nunber of clearance grooves 26C may correspond to the nunber of main
body pr ot r ugiesasd indicianPB, 4be Hrdidignlgy Perionenay betamittedear ance grooves 26C

on t ext er nal ré@?qocﬁldé]elq%,g% %&%yiné&io}qrshlep[pgrgtﬁl%gggtgff&{%%avrﬁélez Cin

the illustrated e nent —are on~oppo I'h "body

5C, i.e., Iihemdsofidentitaltodhe dares insettiobrapgpardfie wWegusesteddoWIGShe-AlH s A
The cl earance grooves 26C al so pass through, i r epeat ed!q%( i nt ersect,

the helical of @r@s@perﬁﬁenrre%@@tP%igsar(i%ycartag%ﬁweamaﬁem% 4he GRS OF the
operat i onal e pRRBIOAS! 1R 8RS of AlorBed BRca R o Ynt! e les) dbPanes. 26C

r
are such that, _ tl'earance grooves and®protrusions are alighed with
one anot her revérsed5dperexempiary lpps insenti@Capparabies nGvidldstratediin FIGn4aBi146

ith tati th f. Anpt | | i ti 1
B Lt SABGeL Bk EBlmie. 8 R ety LSRR s 667 Toe RUnGEPBEE! S o
appar at us 1hhéigde4'asbanid ahaxérﬁbﬁarhﬂbnéngé&rgéﬁrg_@gﬁ@eam Hribded HRyistans

insertion apparatus 1 B illustrated in _ simlar elenents are
r epr esent ed reg portian énot sbbwnyree proxiroahnpdepertien 2Handanm mplad suppert pogian i on

apparatus 1D4 s cartridge-based d includes a in bhod wi,th a hook
o t1 on- 51, Snd e GRLiAETa BB ACAnPBESY B chree BTO TR Zhal iy 5o,
Here, howeveiortidhe7C1NFhe Seéain appaRkRusXaISS VindRdas P d¥ndSladshedes a
helical slot 25D, one or nore clearance grooves 26D, and one or nore guide

gr ooV 54D poriien, daeeredibserting pgaliens angsnagziss waictrere aatseym.may be
nbi ned into si : yth
Fespect to the: piHEa MR 1S G5GHRoNA piRort Be SRELBEE BHECSF Tno' 11

a proxi mal nodtrpsiohs di2Ca 3Tvéreharenteveoprotasstor’s W2CH K2dtédit 80egedrees gdte
gui de groves 54D. The operational portion 80 has a di sk-shaped operational
body 56 and %@ rib8- é'ﬁ%ﬁfeos%%@? f thet opgiatigpal body 24, in the illustrated

_ implementation. The protrusions 12C define a partial male screw thread and
30 the inner surface of the operational body 24 defines the root of the screw
thread. A helical slot 25C and one or more clearance grooves 26C are formed

" on the outer surface of the main body 5C. The helical slot 25C defines a
female screw thread and the respective sizes, shapes and orientations of the

protrusions 12C and the helical slot are such that the protrusions may be
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30 connected to one another in the manner described above (i.e., with a
bearing portion and axial support portion). One or nore protrusions 12D are

carried ogohbfy/@kisgr surface of the rod-shaped body. Thecepes@ivoisd body
56 and rod-shaped body 57 may be integrally forned (as shown), or may be

2001] 1201 44er o8 Bl BiaseineiR Wi fhe' GolRaF s AniG poge Soagprriational ¢ ar e

two ribs (orthélcperatiordll ports8C! willl relsal sn Jaxied hovefahtesiuA§Er degmpesompart ,
and there are two guide grooves 54D, also |ocated 180 degrees apart, that

t oget her pr Fdnerer geatanse grpoves: 266darempaialieldodhe densagdvancing axisoA aode

oo | ocat od 156 NS ALY kPSS eXtend lHefHEnAE st atceBsDl tften
screw § hr eadengttl (Mastivéd acthethxiahdirdiony beERdhdinsdy siof 26ef. imesnumeer 8Pt  of
the screw thread. The helical slot 25D defines a fenale screw thread and

t he respect iGRarangesgrosygpe6endnay | caffeanosds tof thensusnleerr @fi main 1besiand

e hel Lcal SbatBT0 2ea oMbl rd D) SIS, AR BE Bt Bl "
oper ati onal eernabsufBcaidfl theemdin bodyasCalThe cieaeaiceplguogess 26C ifhéhedone or

nore cl earance 'l%égé)ve 26D are parallel to the | ens advanci ng axi.s A and,
in the illudbysiialed e IReRt aredocated anABPRSItE Fides ¢f thrsmain bedwsSE. i-Re

entirg | engtha i i @l odi ' hel i 5
25D. There adr?g ‘{ﬂ\:s???g’gﬁ’ Q%céeﬁbg?%ﬁﬂ\))gga%@%?fgg? 9{ trﬁc?tr?)gggi'af\o ﬁgra?%@ce}BO
degr ees, i n grbeved PGEtals pdsettirodgheie., refieatedipg anterseet,ghedeatisal€bt 2560 pass

t hrough, i. repeatedly. i ntehsect, tcﬂgq hel i cal sto}l 25D. The respective
i zes.  shapadiexfESRFG AL SZPSnSNAPSS ANGRTPRNRN S, Pb1the s PeREtieps) Badiahe
cl earance greESioRS D AT ardueHe hitad ,bd@!}eﬂleh%c{éhgﬁfo%%%@Oéﬂée§uél'f‘ﬂ1at,

protrusions are 20 aligned with one another, .operational portion 80
may be novewhemtiia clearanceygrapvesmand pootaisions arecakigifed with ongranathérpthierent s

illusigated in FGS. 1-1 ch include two protrusi gpns that. are 18Q degrees
Lpar tnd ¢ @peerishal pbiteh 86 ey PR oVed 8RgBl GbaEWERGut AfkicH Befsals cnt

i nventions are nQnothemexethplappldnsiThé&rtion BPbaratbs exgamémilly réisie8eiRY the one,
three, four or nore of each. For exanple, there may be four spaced

pr ot r usi ons,refgreres ngegal Hadn E4G, 16hiens insertion aprarpiuschDds stihstaatialbci at ed

hel i cal sl Oty miiar nj ' - : : I I S i on
hopar at ue SR BHTEN dbiftoiYo the efts ibSeripy Wlbafatls' B MUBRRAIPT, o,
apparat us 1FIGH) 8erXraritekimiiar eelamehts efrer egoresénted! 6y. similar refepsmeand
oper imlarjities, the insertion apparatus ‘l1E

il el avrgﬁwgerr@f%iprgft ﬁ?ﬁ@ty@eéﬁﬁa@nﬁe'ﬁ'@a apgarghts 40pisupgRrides
, - arfbt _ _ le, NEeReBy garides=based and.od 7E
S ar "o RAGRES e O3, RV e 9. 15 o B s MOF, 2
pl acement pofld iamd, an opaCathdrial/pidtBdr APCTHE R, HdWeES 181 inner surface of the
exemplary main body 5D includes a helical slot 25D, one or more clearance
grooves 26D, and one or more guide grooves 54D. The clearance and guide
25 grooves 26D and 54D may be combined into single grooves (as shown) or
may be sepérate grooves. With respect to the plunger 6D, the rod 7D includes
a distal rod portion 20 and a proximal rod portion 53 with one or more ribs 52D
that reside in the g'uide groves 54D. The operational portion 8D has a disk-
shaped operational body 56 and a rod-shaped body 57 that may be
30  connected to one another in the manner described above (i.e., with a bearing
portion and axial support portion). One or more protrusions 12D are carried on
the outer surface of the rod-shaped body. The operational body 56 and rod-
shaped body 57 may be integrally formed (as shown), or may be separate

structures that are secured to one another.

16



tapered insertion portion, and a nozzle, which are not shown. The rod 7E
has a distal rod portion (not shown) and a proxinmal rod portion 21. The
oper ati onab 2pov2b 8E has an operational body 24E, a hekrgetoishat325E,
cl earance grooves 26E and a bearing portion 27E that is connected to an

axi al support pongii s B e ' 0 TUr pi.ng, t.o .« »
differ enggs be?méén%ﬁgugth%ggt %ﬁggﬁggﬁgt E@erfA aRd Wéngbgngoér t Hlﬁ or
appar at us 1Emédobanicahkeys”) G2Dappeted Us0ldedraes apaktyaali th¥redhred fvad igusdedns

12E that are spaced circunferentially and axially on the main body 5E. The
prot r usi ons HePYFReO4Dnalkse laeated 1ordegicesrpap; that tegasher prerent wtatian af i gned

in four |ingak 59%h Whild Hfowi g%é%glt(? WF}?@'PN\@;;SSB@@sp%\%InICﬂ%QQS%i s A

and adj acent rows are Cirfcu rentral gr ees. I nner
surfade of tTwreparatalsoatwgpoptotsidis H2D,f muated et@Rndegrges ospart 26hd hat

are separated .axi al ext endi ng protrusi ons 28E. ring, screwtype
operation o’fpr?ﬁés'P@ﬁ Zbé@‘?éﬁq %rPéﬁ%)%d?@'Péﬁr%E,thﬁe@f’aﬂqqt)?’ﬂeoﬁu"feW@ fgbededonal

portion whil LS M@ o jC 2 i ‘
transl at ed isﬁ]ta Eagxﬁ)éﬂﬁl gz\?&eérﬁemn%ltsoig% t he dgptgls a%r%ﬂvgﬁm%%(?'t ?ﬂa%ﬂaeﬁéalrglgt %E.D The
user may swidefinesoapfemaley serewettaeadnabg thie gespectiviee sizesar sinamesyraral/ es

26E with th . of t s 12E._ To .t t , .t ti | ti
S8 al'so has areniSliedts SRS RIRIERONS 120 ARdahe nalcd wohssBREe Sush Dat B bor.
that g | ows %Bﬁluéiéﬁé n&y Betfirales in%oeWnttWEh GhERALASION &Y esnPE and

the rows of protrusions 12E are aligned. 1n the orientation illustrated in
the FIG 19engagedxatptien of tke operatins@) pprtian 80 willsresalt imraxialimgverdent t h

Screw type ShatasiR, Pl B r Mo Bt e, SRER AT A RIS W B ¢ e
wi ndow 29E. ddvanbinglakiehsmd)h el itdstrdtadl dnflsodirientyigxieny %ag_ita@ihgﬁé\ébveleasi er

to grip the operational portion 8E during screw t%pe operation. Conversely,
t he ori ent atatdpast thgsentiedangth (neasurediis the axqjrdieastion) skthe helicalrglot

ori enggation 4 t L . | ear an v 6E
are anfs?gned Zv\d;[%ﬁe%rg {rgutwbr gl\l?sgr%r?&pggt%ﬁlggiéér@ éf%gt fﬁ”@?’é‘%ﬁ’@r@%ﬁﬁxg%@
push- Ej ype opmegaéesynn tlaaﬂdlusnatUdOémbsdeawtlIFewI@raheé reovelsr28my bldosass

30w ndow 29 . Yet anot her exe ary lens insertion apparatus is
general Iy r Ebﬁ%genﬂ-@d rS?‘*?@F’B’r Kiersert e Jelieal glot g5P dhexrespestive sizss,
apparatus 1 ' Sl A+ae; ' ' [ '

descri bed a%gégb%aﬁ? ?ﬁé%dé?%é}%’sebfgi@ﬂr@ b%&)ﬁb?ﬁgﬁ%@ﬁ%}ﬂ%@\%@d’&ﬁlgﬁeg??iéa
plurality ofgraaved 2§Dsgracecth Wt 200dn 1126 tlbdParide) Beibvies Gl Blotusidnisuareons
12A one qr. both sides of the in body 5A. The spacging is ual to, the
pi tcﬁibof t h@IGRED c Withe PNRe1dNCteTy thEy OPS !O%epaﬁvﬁnﬁ%gﬂav Ege MREDf
rows of nul t|d'>r§)éiﬁJM|glw%omQ§@qoﬁrt@érregﬁi ons 12A, both here and the
apparatus illustrated in FIGS. "17-20, is that it increases the stability of
the 5 novenent dfhe hembpdimentanalusiated oins BIBENng1-96r esaathy piachude piweh- t ype

oper At on, . PSR 16 AU ANl YA SRR e AR
may be ot herig0s@edréestapa. The prasedt invemtioRbade Tt AoWeser isBeimRd®Veer t he

25 example, there may be one, three, four or more of each. For example, there

may be four spaced protrusions, offset by 90 degrees, which follow the pitch

of the associated helical slot. | ] _

Turning to FIGS. 17-20, the exemplary lens insertion apparatus 1E

illustrated therein is subétantially similar to the insertion apparatus 1A

30 - described above With reference to FIGS. 1-7 in form and operation. With

respect to the similarities, the insertion apparatus 1E includes, among other

things, a main body 5E and a plunger 6E with a rod 7E and an operational

portion 8E. The main body 5E has a hook portion 13E, an annular wall 14E

- -and. a plurality of protrusions 12E. There is also a lens placement portion, a

17



10 protrusions may be other shapes such as, for exanple, sem spherical,
elliptical or other curved shapes. By way of exanple, the exenplar

operati ongb k@A 8C 1 illustrated in FIG 22 incl udescene@iosmse
hem spherical projections 12C-1 and the exenplary main body 5A-1

T o B R e o Ty B
operation (& gistal $6d PYrtiorP@bt 5RoWwAFand BSirokindl rod @%?ﬂibr? Zp.e?héféééﬁe{tiﬁgﬁﬂ I ess

abrupt. Alternatively, or in addition, the intersections between
hel i cal . sl otpaatieh 8hdhasnan operatioaatbedy 24E eca deticalesion2GE i cleanatiee grooess

corners in di ment s t hat therwi se jdentical. to any of the
enbod ment s Aeand Baangueriag 20, Gel Bitieel B arf al SuftertPortsg s
oper atg onal pgeséribeddbad/d ncl udes curved corners 41 at the intersections of

the helical slot 25A and the one or nore clearances grooves 26A Here too,
the curved shape TWiRiag tohthe differences betweeniens ypreraen arpesatusn1A @nche

xonpl ary. cispimsian B54bitus B Bokric) ks A 3EondRc WielfCe! ° "¢

limtation, grogusionddpEchaparet spidedrsircuariferentially bn@raXidiyorothe) mEmybsdy May
not be equal_to_the nunber of the clearance grooves. The nunber of

cl earance grifovERe pigtrysions dafiee anaale rerevuitieadofTher BIGtiusiaNss 12k akose

i nst es 0 I : ual ; | egs of

t he heli cal spﬁ?émggééﬂg@%s?féﬁpgi'ﬂﬂﬁ%ggéﬁ%gﬁﬁ?’sﬁhg@%ﬁ g}r%‘lgeégétg%%v& t he
pi tCBeS rralylanair ;adjﬁoeng rove are ailirclmggrtelmtialri]y tdfizes |t 90 llibgrqﬁs; c‘hh@;inhéue sl ot
nma e snmall er, near. .t he proxi n t operational portiqgnp, for
exampl e, S0 SUHACS G dhaoPBrationghPeiton &b hardpd! CRaranca\airbues 2aRdbabare ne

| ens nore a : ;q@?ﬁ-' i o] S t he
I nsertion p%???(ﬁégga%ﬁX'ég}gﬁp e, |rj[ g%%?ﬂaﬁ %glgl B?S@Py%rq%i&@é Ioﬁ)'ég?tgn 25
WO 2011/ 126 DiARCnNERa0drationsl 3irtiom 8, defatian lof the apestimnal paridnwivhite thepi t ch
that js snmall er near e pr.oxi nal .end, qf e operati.onal portion. The

or 1 entht § on RESTIETR AR FearP S ot Belicd) Siitasts b PARRed NG pRRlmovement
count er cl ockmg S@pér@!iéﬁél%dﬁfont Redr esdl 2, Fl'fhed'u_§é|a|m§?V§ﬂi§fH- tef &é}?atype

operational portion. S5Nunmerous other nodifications and/or additions to the
above- descr idpefiatiareby @ligaingribedilearanse \gsooesH26k auith the egyysaotprotiusianse

SR e L L e T e RN R L
2011/ 126144 R0ighe & aMH Ide98Bihe protrusions 28E, that allows the user to determine
20 whether the 6Iearance grooves 26E and the rowé,of protrusions 12E are
aligned. In the orientation illustrated in the FIG. 19, for example, the main body
protrusioas 12E are aligned with the operational portion protrusions 28E,
thereby limiting operationto screw-type operation, and some of the main body
protrusions are visible the window 29E. It should also be noted that the
25 window 29E makes it easier to grip the operational portion 8E during screw-
type operation. Conversely, the orientation illustrated in FIG. 20 is 90 degrees
offset from the orientation illustrated in FIG. 19. Here, the four clearance
grooves 26E are aligned with the four rows of protrusions 12E, thereby
enabling push-type operation, and no protrusions 12E are visible through the |
30 window 29E. ‘
Yet another exemplary lens insertion apparatus is generally
represented by reference numeral 1A-1 in FIG. 21. Insertion apparatus 1A-1 is
essentially identical to the insertion apparatus 1A described above with

reference to FIGS. 1-7. Here, however, there is a plurality of axially spaced

18



Clainms 1. An ocul ar inplant insertion apparatus, conprising: a main body
defining a longitudinal axis; 5a plunger, novable relative to the main
body, incvodongieai4aod portion and an operational portiorcrapzuabioyysnount ed
on the rod portion; wherein one of the main body and the

oper at i onal ti.0n. i udes. a bel i.cal . sl n | east ,one | ongitudinally
e>F<)t endi ng clpgg{r%én@ﬂs g&%bgg ?%eapp%&hﬁ%éq’e}e& gﬁa% ﬁr&aﬁhaqo@a%sﬁlﬁg;s 915

the other ofequaetotiepitsifiyf thiedaddteiadee halitslrbo® REA0 DrieddiRagd bf tRast
one protrusion that is sized and shaped to fit within the helical slot and

within the ase ebsewsd muligle auialiyl spaced: piatiusipns éaAah@ﬂwf deseand 2. An
Compry i np, Bbpal S USTERT S, 72014 TRk 1 ToFeBhEh dns AR of e e

conpri si ng:. |Tarit “plracene I-on

nmai n ody amdoveménigwfethe opeehiibraat peotibas dophgnscredAgpénandubashtypd ant
I nsertion apparatus as clainmed in claim2, wherein the | nplant placenent
portion is p?gre tly secured to the main body. 4. An ocul ar

inplant i nserti orPPARMaRS Prolri&dnd N GkBidBet above have shapes
corresponding to a portion of a screw thread. In other embodiments, which
may be otherwise identical to any of the embodiments described above, the
10 protrusions may be other shapes such as, for example, semispherical,
elliptical or other curved shapes. By way of example, the exemplar operational
portioh 8C-1 illustrated in FIG. 22 includes one or more hemispherical
projections 12C-1-and the exemplary main body 5A-1 illustrated in FIG. 23
includes one or more semi-ellipsoidal projections 12A-1. Such curved shapes
15  make the transition from one type of operation (e.g., screw-typé) to the other
(e.g., push-type) easier and less abrupt. Alternatively, or in addition, the
intersections between the helicél slot and the one or more clearance grooves
‘may include curved corners in embodiments that may be otherwise identical
to any of the embodiments described above. As illustrated for example in FIG.
20 24, operational portion 8A-2 ihcludes curved corners 41 at the intersections of
the helical slo_t 25A and the one or more clearances grooves 26A. Here too,
the curved shape makes the transition from one type of operation to the other

easier and less abrupt.
The present inventions are not limited to the exemplary embodiments
25 described above. By way of example,. but not limitation, the number of
protrusions (or rows of protrusions) may or rhay not be equal to the number of
the clearance grooves. The number of clearance grooves may be greater than
the number of protrusions in those instances where the numbérs are not equal.
| Also, although.the pitches of the helical slots are constant in the embodiments
30 described above, the pitches’ may vary along the axial length of the slots. The
- pitch of the slot may be smaller near the proximal end of the operational
porfion, for example, so that operational portion controls the travel distance of
the lens more accurately as the lens is passing thfough the distal end of the
" insertion portions. For example, the operational portion 8A-3 in FIG. 25
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25wherein the I nplant placenent portion conprises a cartridge. 5. An
ocul ar inplant insertion apparatus as clained in clains 1 to 4, wherein the

oper ati ongb 20aNhkRR 1S nounted on the rod portion such phgiypidigesRer ati onal
portion is longitudinally novable a predeterm ned distance relative 30to

I i med
et o e s & helicabsichdsBr i BRe Hatid SUE0Rea B Sishid end cho
nel i cal s1 otor (¥QEEEHAZCASABRT/HE2BRABTENK the nolical-<idl Y| Ao 1K ant

insertion apparatus as clainmed 1n clalns

| east one | cmgeltsedlsoaﬂhlayceumtendoclgmseeataann@fgn@mwltsanmstabmoi/emt aﬁd
second cl ear,ance gr,00v and 5the at | east one protrusion conprises first
and second 66 OP&g t&%‘? brt 8. An ocular inplant insertion apparatus as

claimegl in clai mNdmbkfos otheeheddifications and/or additions to the above-described
preferred embodiments would be readily apparent to one skilled in the art. It is

at

intended that the scope of the present inventions extends to all such
modifications and/or additions.

10
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10t he at | east one longitudinally extending clearance groove conprises
first and second cl earance grooves; and the at | east one

protrusi ogoeePhfes first and second axially extendi ngpe@ip2inso131 _
protrusions. 159. An ocul ar inplant insertion apparatus as clained in clains

lto 8, furtr@r. conpri si ng: first indicia on the operational
portion and 8@%hd indicia on the main body positioned such that the at

| east one cl earance groove and at | east one protrusion are aligned when the
first and second indicia are aligned. 20 : 10. An ocul ar inplant

i nsertion apparatlus adArcbailaeimplantinsertioniapparstust compesingonpri si ng:

a w ndow extending through th rational . partion and positioned such that
the at |east one cl ea_raa'ﬁ'%én é?&agﬁ%{ﬂg aalpnpglé@pa()%s,%pr otrusion are aligned
when tse window is al izgpRthgdr! hdvaBleatelbfds to ARE hRAHBAY SinBlRMYE a rod

11. An ocular inplant insertion apparatus as clained in clains T to 10,

wher ei n t he Resliortand enapefational pogiprasatatablyemegtinteshen thepiadcporéiag; t he pitch
is 30substantially COW&QHI over the axial |ength.

one of the main body and the operational portion includes a
helical slot and at least one longitudinally extending clearance groove that
10 intersects the helical slot; and
the other of the main body and the operational portion includes
at least one protrusion that is sized and shaped to fit within the helical slot and

within the at least one longitudinally extending clearance groove.

15 2. An ocular implant insertion apparatus as claimed in claim 1,
further comprising: _
an implant placement portion associated with the main body and
configured to hold an ocular implant.
20 , 3. An\ ocular implant insertion apparatus as claimed in claim 2,
wherein the implant placement portion is permanently secured to the main
body.

4, An ocular implant insertion apparatus as claimed in claim 2,
25 wherein the Implant placement portion comprises a cartridge.

_ 5. An ocular implant insertion apparatus as claimed in claims 1.to 4,
wherein the operational portion is mounted on the rod portion such that the
operational portion is longitudinally movable a predetermined distance relative

30 to the rod portion. '

6. An ocular implant insertion apparatus as claimed in claim 5,

wherein the predetermined distance is equal to a pitch of the helical slot.

21



12. An ocular inplant insertion apparatus as clained in clains 1 to 10,
wherein the helical slot defines an axial length and a pitch and the pitch
i s not suwetantizaldhy constant over the axial [ength. WACT/JP2011/059131

2011/ 126144PCT/ JP2011/ 059131 13. An ocul ar inplant insertion appar atus as

Chape corresponarg + ANt ihaBh ApERy S 38 SRR GRnsT] IBT °

i mpl ant i nseyhereth apparatus as clai ned i n cI aims 1 to 12, wherein the at
| east one protrusion defines a curved sh 15. An ocul ar inpl ant
i nsertion apparatus aghel at ngast wng a{om@t@lmailyl@xtendm@r@earm BEPONER|

slot and the, g?ﬁpr]is%g olatcy ggg%ci&gh% r86v§%’cgn'ag cl earance groove define

a plurality Sl ved cOrnars LT iSs t her eof . 16. An

ocul ar5 i npl ant i nsertithe appeatusnes prbausﬁed icontprisess fitst cardb 1Becomer ei n

the operational portion will nove axially in response to the
protrusions.

8. An ocUIar implant insertion apparatus as claimed in claims 1 to 6,
wherein
10 the at least one longitudinally extending clearance groove
comprises first and second clearance grooves; and . ]
the at least one protrusion comprises first and second axially
extending rows of protrusions.

15 9. An ocular implant insertion apparatus as claimed in claims 1 to 8,
| further comprising:
first indicia on the operational portion and second indicia on the
main body positioned such that the at least one clearance groove and at least
one protrusion are aligned when the first and second indicia are aligned.
20 - , .
'10. An ocular implant insertion apparatus as claimed in claims 1 to 8,
further comprising:
a window extending through the operational portion and
positioned such that the at least one clearance groove and at least one
25 protrusion are aligned when the window is aligned with the at least one

- clearance groove.

11.  An ocular implant insertion apparatus as claimed in claims 1 to
10, wherein the helical slot defines an axial length and a pitch and the pitch is
30 substantially constant over the axial length.

12. An ocular implant insertion apparatus as claimed in claims 1 to
10, wherein the helical slot defines an axial length and a pitch and the pitch is

not substantially constant over the axial length.
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application of axial force thereto when the at | east one protrusion is
within the at | east one cl earance groove. 17. An ocul ar i npl ant

i nserti onwepparatuus as clainmed in clains 1 to 2016, whereiraptheosper at i onal
portion will nove rotationally and axially in response to the application
of rotational force thereto when the at | east one protrusion is within the
hel i cal sl ot. 18. An.ocular inplant insertion apparatus as clai ned
inclaims 1 to 258/, viiebeulr ifplaPPfisdrtion Appafdtls @8 daimed ™ clEMS 1 to
rotationally in response to the application of rotational force thereto
when the at l12eaerstieths: at laast @nei profiusigmdefires: Beshanec somespansling toen

portions of [\G¢ l,ot . 19. An ocular inplant insertion
apparatus as c %{!&%%ﬁ%reépai ns 1 to 3018, wherein the ocul ar inplant
conprises a | ens. 20. An ocul ar inplant insertion apparatus as

claimed in claim19, wherein the |l ens conprises an intraocular |lens. WO
2011/ 126144PCT/ JH%011 /A0 9¢dlar implant insertio( @ppatius @sgHaimgd Hyclaimsdutar

i mpl ant i nseryt LR GRARL Weast BRE protrusion defines a curved shape.

15.  An ocular implant insertion apparatus as claimed in claims 1 to
10 14, wherein the helical slot and the at least one longitudinally extending
clearance groove define a plurality of curved corners at the intersections

thereof. ’

16.  An ocular implant insertion apparatus as claimed in claims 1 to
15 15, wherein the operational portion will move axially in response to the
application of axial force thereto when the at least one protrusion is within the -

at least one clearance groove.

17.  An ocular implant insertion apparatus as claimed in claims 1 to

20 16, wherein the operational portion will move rotationally and axially in

respo}lse to the application of rotational force thereto when the at least one
protrusion is within the helical slot.” |

18.  An ocular implant insertion apparatus as claimed in claims 1 to
25 17, wherein the operational portion will not move rotationally in response to
the application of rotational force thereto when the at least one protrusion is

- within the clearance groove between portions of the helical slot.

19.  An ocular implant insertion apparatus as claimed in claims 1 to
30 18, wherein the ocular implant comprises a lens.

20.  An ocular implant insertion apparatus as claimed in claim 19,

wherein the lens comprises an intraocular lens.
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I ncl udes main body and a plunger with a plunger rod and an operati onal
portion rotatably nounted on the plunger rod, the nethod conprising the

st eps of :wbaduaneisag the plunger rod in a first axial dipcegpPranoignsresponse
to the application of rotational force in a first direction to the

operational porti en nlslo ted within.a helic and
advanci ng t he pl ge\MA ﬁ?cgdr 8{138 99 agxc? 'F'PFIJ%E‘H 'Bﬁert\?['tq?&?fauﬁ é? on of
the operati giglidd® MhaiANbody a'hﬁsﬁogﬂﬁﬁ élovmmeaaﬂnhgéatrb@rbrﬂf apXbpératiohge 10t o
he operational portion when the ?r usion is |ocated within a cl earance

t

groove. portiarp rotatakly Haluratgdcpauﬁhsdpiunger apeh 2he methodecorpripingstheg t he
step of: m)g{ (%]fhe operational portion in a second axial direction, 15
wi t hout nmoving thé plunger rod, in response to the application of

rotatisonal force in aazgieancidgdhe PNingar rb@ in benrgp@xlatdmémionnﬁrrésmhw t he
protrusion is |ocated wthin the clearance groo A et hod as

clai med in dheprplicationobrotatiqnal fieicedsmfirst |¢f&ct'% to dhe @pebahonahpaﬁtgnng a
lens in thefidsh pHithREsA %”Io%ttela Wiltin & HEIRET siot; and

advancmg the plunger rod in the first axial direction, without
rotation of the operational portion, in response to the application of axial force
10 to the operational portion when the protrusion is located within a clearance

groove.

22. A method as claimed in claim 21, furthér comprising the step of:
moving the operational portion in a second axial direction,
15 without moving the plunger rod, in response to the application of rotational
force in a second direction to the operational portion when the protrusion is
located within the clearance groove.

23. A method as claimed in claims 21 to 22, further comprising the

20 step of:

advancing a lens in the first direction with the plunger.
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